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LEGAL NOTICE

This work was prepared as an account of
government-sponsored work. Neither the United States,
nor the U. S. Coast Guard, nor any person acting on be-
half of the U. S. Coast, Guard (A) Makes any warranty or
representation: expressed or implied, with respect to
the accuracy, completeness, or usefulness of the infor-
mation contained in this report, or that the use of any
information, apparatus, method, or process disclosed in
thi;, report may not infringe privately owned rights: or
(B) Assumes any liabilities with respect to the use of or
for damages resulting from the use of any information,
apparatus, method or process disclosed in this report.
As used in the above, "persons acting on behalf of the
U. S. Coast Guard" includes any employee or contractor
of the U. S. Coast Guard to the extent that such
employee or contractor prepares, handles or distributes,
or provides access to any information pursuant to his
employment or contract with the U. S. Coast Guard.

The United States Government does not endorse
products or manufacturc-s. Trade or manufacturers'
names appear herein soiely because they are considered
essential to the object of this report.
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I. INT[OOUCTION

This report presents a medical monitoring program fo' marine workers

who are exposed to hazardous chemical substances in perform.ance of their
normal work activities. It is the result of Task III of an investigation

conducted by Southwest Research Institute for the United States Coast Guard

entitled *A Study to Improve the Health and Safety of the Marine Hazardous

Chemical WorkerO. The objective of that study has been to develop a
comprehensive occupational safety and health program for marine hazardous

chemical workers. To accomplish this, the study was divided into four tasks
which each address a separate aspect of occupational safety and health program

development:

Task I - Background Study and Scenario Definition

Task II - Environmental Monitoring and Instrumentation

Task III - Medical Monitoring Program
Task IV - Orientation and Trial Implementation

Tasks I and II have dealt with the background of work activities in the
marine transportation industry which present a hazard of occupational

exposures to toxic chemicals and the monitoring of the environment of those
work activities, respective"y. The r2sults of Task I and Task II have been
reported separately 41, 21 from this report. The medical monitoring program

developed in Task III is reported herein. T;ae fourth and final task will deal
with pilot implementation of the results of the first three tasks and will be

reported separately upon its completion.

The results of Task ;II have been documented ia three volumes for

convenience of presentation:

Volume I - A Medical Monitoring Program for the Marine Hazardous

Chemical Worker
Volume II - A Marine Hazardous Substances Data System 13)
Volume III - Biochemical and Medical Information fcr Marine

Hazardous Substances 141



This volume, Volume 1, describes the design of the medical monitoring program

and includes a number of appe 4s that document important sub-elements of

the medical monitoring design. Volumes II and III present data on marine

hazardous substances and are designed to serve as stand-alone information

sources for chemical and biomedical data.

I .1 ackgron

One of the important functions of the marine transport industry is the

transportation of bulk liquid products in tankers and b.-rges. These bulk

liquid cargos include pure chemicals, gasoline, crude oil, and other common

chemical and petrochemical products. More than 600 substances are regulated

in marine transport by the United States Coast Guard under Title 46 of the

Code of Federal Regulations.

The toxicity of bulk liquid cargos in the marine transportation

industry ranges from substances with negligible toxicity, such as edible

vegetable oils, to highly toxic substances, such as carcinogens. Many of the

cargos are liquid organic solvents with appreciable vapor pressures, and,

therefore, present a significant potential for respiratory hazard at ordinary

temperawures. In addition to this respiratory hazard, some cargos present a

significant potential for absorption through contact with skin or with mucous

membranes.

Marine transport personnel who handle these bulk liquid. cargos and

U. S. Coast Guard personnel involved in regulation and inspection of mdrine

transportation activities are potentially at risk to exposures to toxic

substances in performance of their normal work ac, vities. This marine work

environment has been described as a, toxicologically hostile and potentially

hazardous environment and the need exists to control and reduce exposures of

marine workers to chemicals and to monitor their health t.atus.

In the United States, the U. S. Coast Guard has responsibility for the

safety and health of these marine personnel [5, 61. Accordingly, the Coast

Guard has in place a broad ; -ogram of research efforts to identify,

characterize, and assess the safety and health envircnment of the marine

2



hazaraous chemical worker. The re ults of some of the more recent efforts 17,
8, 9, 101 have culminated in the safety and health program which is the

sub.aect of this report.

1.2 Objective and Ap1roach

The objective of lask III w s to design a medical monitoring program

for the uarine hazardous chemical orker which will detect adverse health

effects associated with occupational exposures to toxic chemicals and noise.

The scope of the design effort hasý been limited to matters concerning such

occupational exposures. Therefore , the resulting design is not a comprehen-

sive medical monitoring program but, rather, a program. designed specifically

to screen for adverse health effects of occupational exposures to toxic chemi-

cals and noise.

The approach to the Task II design ,ffort was to assemble a multi-

disciplined panel with expertise and train'sig In occupational medicine,

industrial hygiene, toxicology, biochemistry, epidemiology, and marine

operations. The panel was given the responsibility of formulating the design

of an appropriate medical monitoring program. The panel was supported by a

project staff with the responsibility of covening t'ae panel, scheduling panel

workshop meetings, instructing the panel or objcctives'of the study,

collecting and disseminating information tý. the panel, recording panel

discussions and conclusions, and preparing reprts. In addition, a group of

scientific advisors was assembled to support the panel in technical issues.

The makeup of the panel and advisors is presented in the following section.

1.3 Study Panel

The medical- monitoring program developed in this study is thp result of

the Joint e'forts of a study paneli assembled from the staff of Southwest

Research Institute (SwRI) from the University of Texas School of Putlic Health

(UTSPH), and from various facets of the marine industry including the National

Maritime Union (NMU) dnd companies involved in marine shipping operations. Ii

addition to the authors of this report, the principal study panel included the

following individuals:

3



Individual and Organization Area of Relevant Expertise

Mr. W. J. Astleford, SwRI Marine Occupational Exposures

Or. S. R. Cowles, Shell 01l Co. Occupational Medicine and Oncology

Or. H. G. Hamby, Texaco, Inc. Marine Occupational Medicine

Mr. J. W. Hammond, UTSPH Industrial Hygiene

Dr. H. L. Kaplan, SwRI Toxicology

Dr. J. A. Schack, NMC Marine Occupational Medic'ne

Or. R. A. Wise, UTSPH Occupational Medicine

The occupational physicians on the panel worked diligently and

cooperatively to formulate a fundamental medical monitoring design. Or.

Cowles provided much of the. initial drafting of the medical protocol and

guidelines which were reviewed, discussed, revised, and sometimes signifi-

cantly modified by the actions of the panel. Her willingness to document

draft approaches and submit them to the open discussions and review of the

panel expedited the process of determinint, panel consensus on the various

subjects. Dr. Wise, formerly with EXXON Corporation, provided specific

recoomendatlons for the medical data forms and physician qualifications for

the medical monitoring design presented herein. Ors. Schack and Hamby

provided the panel with Insights from union and industry perspectives and have

helped mold the product of this study into a form which is more practical and

usable.

Professor Jim Hammond, a Certified Industrial Hygienist who previously

headed the industrial hygiene section at EXXON Corporation, provided the panel

with an enormous knowledge of industrial chemicals and their effects on

workers. He and his students and colleagues at the School of Public Health

devoted a great deal of time and effort to preparation and review of

industrial hygiene data for use in this study. In addition, Professor Hammond

provided the initial ideas and drafting of guidelines for industrial hygiene

which have been adopted in the marine occupatinnal safety and health program

reported herein.

Mr. Astleford, principal investigator for a number of recent studies of

occupational exposures in the marine industry conducted for the Coast Guard,

shared his knowledge of marine operations, work scenarios, and exposure

4



measurements with the study panel. This information has helped determine the
types of marine personnel who should be included in the medical monitoring
program. Or. Kaplan, a toxicologist formerly with NASA concerned with
exposure concentrations in confined spaces, provided the panel with assessment
of the toxicological significance of measured exposure levels and developed
guidelines for biological monitgring of occupational exposures which are
presented in this report.

The panel was supported by a large number of scientific advisors in
various areas of expertise. Many of these are mentioned in the
acknowledgements section of this report and others, too numerous to mention,
also provided support to the study team.

5
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II. STY DESIGN

11.1 Nethod of Approach

The marine medical monitoring program was developed in the following

manner. Background information on existing relevant medic&l monitoring
programs and relevant regulations were collected and reviewed by the panel.

Additional data on bulk liquid cargos transported in the marire industry and

on various marine worker populations were collected for review by the panel.

Panel meetings were convened at intervals during the study period and specific

aspects of the medical monitoring program were addressed at each panel

meeting.

During intervening periods between panel me,.,tings., the project staff at

SwRI analyzed the results of the preceding meeting, collected additional

information as necessary, and prepared reports and working papers to document
the interim results. A bibliography of the more pertinent materials collected

and reviewed during the course of the study is included in this report.

In this manner, the various elements of a marine medical monitoring
progrem and important supporting information systems were developed. These

activities included:

(1) Definition of a design population
(2) Selection and classification of marine toxic substances

(3) Development of a hazardous substances data system
(4) Development of biochemical and medical data

(5) Development of guidelines for industrial hygiene

(6) Development of guidelines for biological monitoring
(7) Development of medical protocol and guidelines

(8) Selection and definition of data forms

(9) Development of a conceptual data management system

7



11.2 Collection and PrepD:ation of Background Information

To support the design of a medical monitoring program for marine
hazardous chemical workers, a significant set of background information was

collected for five topics:

Marine Hazardous Substances,

Design Population,

Work Scenarios,

Existing Medical Monitoring Programs, and

Seafarers Health Improvement Program (SHIP).

Some of these topics required a significant amount of data preparation. The
pertinent data collection and preparation activities and the resulting
information are discussed as follows.

11.2.1 Marine Hazardous Substances

Hazardous substances encountered in the marine work

environment include hazardous cargos regulated under Subchapter 0 and
Subchapter 0 (CFR 46 Parts 30-40 and 150-154, respectively) and non-cargo
toxic substances encountered in maintenanwe and other routine operations
aboard tankers and barges. A listing of all chemicals regulated as of 19 May
1983 in marine transportation under Subchapters 0 and 0 was obtained from the
USCG Cargo and Hazards Branch [111 and this listing has served a. the basis
for defining the hazardous cargos of concern to the marine medical monitoring
program. A listing of these substances is presented in Appendix A of this
report. In addition tc these hazardous cargo substances, non-cargo toxic
substances encountered in the marine environment in maintenance and other
routine operations also pose a potential for exposure. Pertinent non-cargo

substances in the marine environment, as designated by the panel industrial
hygienist, are also presented in the listing in Appendix A. The 'isting in
A;pendix A contains a total of 699 cargo and non-cargo hazardous substances

which are considered by the study panel to comprise the marine hazardous
substances for application to medical monitoring design.

8
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A rationdle was developed to rank the marine hazardous

substances and to determine a set of toxicants to be covered in the medical

monitoring program. For this purpose, the substances were separated into six

priority classes:

Priority Class Description nf Class

1 Carcinogen Cargos

2 High Toxic Hazard Cargos (Noncarcinogens)

3 Toxic Hazard Cargos

4 Possible Toxic Hazard Cargos

5 Other Hazardous Cargos

6 Non-cargo Substances with Toxic Hazard

In general, the priority classes decrease in toxic hazard from

Priority Class I to Priority Class 5. Priority Class 6 contains non-cargo

substances, some of which are highly toxic. Relevant information on the

health hazard of occupational exposures for Classes 1-3 substances has been

documented by the American Conference of Governmental Industrial Hygienists
(ACGIH) (121 and this information has be-'n used to classify these cargo

substances.

The substances designiated Class I are bulk liquid cargos which

are known or suspected carcinogens as documented by the ACGIH. The Class 1

designation indicates that these substances are considered by the Task III

panel to exhibit the greatest potential for occupational health effects and

warrant the greatest precautions for avoidance of exposures.

The substances designated Classes 2 and 3 include the

remainder of all bulk liquid cargos regulated under Subchapters 0 and 0 for

which a threshold limit value (TLV) has been assigned by the ACGIH. The

differentiation between Classes 2 and 3 is based primarily on the hazard of

toxic exposures via respiration. A respiratory hazard index was developed and

used to rank the substances In this regard. This index is defined as the

concentration at saturation (CS) in parts per million (,pm) divided by the

current ACGIH time weighted average (TWA) threshold limit value in ppm where

the concentration at saturation is the maximum concentration of a chemical

9



vapor in air at 20°C and one atmosphere pressure. The respiratory hazard

index can be can be expressed as follows:

Respiratory Hazard Index - CS(ppm)/TWA(ppm).

All cargo substances with a respiratory hazard index (CS/TWA)

of 10,000 or greater have been included in Priority Class 2, High Toxic

Hazard. In addition, substances in Classes 3, 4 and 5 have been evaluated

individually to determine if a rationale based on parameters other than

respiratory hazard should be used to Justify inclusion in Class 2. These

other parameters are:

(1) Potential contribution to exposure by skin absorption

(2) Extreme toxicity without regard to vapor pressure

(3) NAS/NFPA classification [1)

For Class 4 substances, information on the health hazard of

occupational exposures is not available from ACGIH; relevant data have b'."

obtained from sources other than the ACGIH. Because the ACGIH has been

considered by the Task III panel to be the most current and correct source of

such informetion, the health hazard information available for Class 4

substances is considered to be of importance, but not of the same stature as

ACGIH data on health haz&rds associated with occupational exposures.

For Class 5 substances, no data on health hazards associated

ýwith occupational exposures have been identified for inclusion in this report.

ýThese substances are known to present a safety hazard and thus are regulated

in connerce under Subchapter 0 or Subchapter 0. They may or may not exhibit

an occupational health hazard.

Class 6 substances are not transported as bulk liquid cargos

but are encountered in the marine environment in maintenance and other routine

operations. The potential for exposures to these substances is generally less

than for exposure to cargo substances, and thus they have been classed in the

ýlowest priority classification. However, all substances designated as Class 6

o exhibit an occupational health hazard as documented by ACGIH 1101.

10



To rank the marine hazardous substances and determine a set of

toxicants to be covered in the medical monitoring program, the following

chemical and health hazard information were collected and studied:

(1) Threshold limit values (TLV)

(2) Short term exposure limits (STEL)

(3) Immediately dangerous to life and health concentrations
(IDLH)

(4) Odor'threshold

(5) Concentration at saturation

(6) Carcinogenicity

(7) National Fire Protection Associates health hazard
classification

(8) National Academy of Sciences health hazard rating

(9) Various other health hazard information

An attempt was made to collect data on the annual amount

shipped in marine transportation. Shipment data were found to be inconsistent

and somewhat incomplete therefore this parameter could not be use-: to rank the
commodities transported in bulk in the marine mode.

Because of the size of this data set, a data system was

developed to maintain and process the data compiled for the marine hazardous

substances are documented in a separatevolume entitled: "A Marine Hazardous

Substances Data System" I1] which is Volume II of this final report. The
purpose of Volume II is to provide a ready reference for threshold limits and

other exposure related information for the marine' hazardcus substances. The

data system is designed to provide an efficient method for obtaining specific

subsets of data from the data hank of 699 substances with twenty-two separate

types of information for each substance.

Applying the rationale for ranking the marine hazardous

substances discussed previously and the chemical anc! health hazard data

documented in Volume II, the marine hazardous substances were ranked into six

11



priority classes. The study panel has designated Class I - Carcinogen Cargos

and Class 2 - High Toxic Hazard Cargos to comprise the minimum marine

hazardous substances for application to medical monitoring design. These

substances are listed in Tables 1 and 2, respectively.

Three columns of information are provided in Tables 1 and 2:

the chemical name, the CHRIS Code used In the U. S. Coast Guard Chemical

Response Information System as documented in Reference 13, and indication cf

the regulation of the cargo under 46 CFR Subchapter 0. For information on the

specific substances assigned to other priority classes and for detailed infor-

mation on threshold limit values and other occupational health and exposure

related topics for the 699 marine hazardous substances, the reader is referred

to Volume II of this report [11.

The designotion of Class 1 and Class 2 substances, for applica-

tion to marine medical monitoring is intended as a minimum requirement, not a

limitation regarding substances important to medical monitoring. The operator

of a medical monitoring program should consider inclusion of additional sub-

stances from other classes as deemed appropriate. Further, it should be

recognized that the designation of substances important to a given medical

monitoring program will need to be kept current. Additional chemicals are

routinely submitted to the Coast Guard for evaluation and classification

regarding marine commerce and new health data on chemicals previously classi-

fied can cause a need for change of the previous classification. These addi-

tional chemicals and new health data need to be considered as they become

available. The data for the classification of marine hazardous substances

presented in this report should be routinely reconsidered and reclassified as

appropriate by any user applying these data to a medical monitoring program.

11.2.2 Design Population

The design population for the marine medical monitoring pro-

gram documented in this study is comprised of workers with occupations which

potentially expose them to cargo substances regulated in marine transport by

the United States Coast Guard under Title 46 of the Code of Federal Regula-

tions, Subchapter 0 and Subchapter 0. Occupations specifically included are:

12



TABLE 1. CLASS 1 SUBSTANCES - CARCINOGEN CARGOS

22-JUL-85
CHEMICAL NAME CHRIS CFR

CODE

ACRYLONITRILE ACN 0
BENZENE BNZ 0
BENZENE HYDROCARBON MIX (0 CR = 10% BEN) BHB 0
BENZENE HYDROCARBON MIX (WITH ACETYLENE) BHA 0
BENZENE, TOLUENE, KYLENE MIXTURE BTX 0
BUTADIENE (1.3 BUTADIENE) BDI 0
BUTADIENE, BUTYLENE MIX WITH ACETYLENES BBM 0
CARBON TETRACHLORIDE CBT 0
CHLOROFORM CRF 0
ETHYLENE DIBROMIDE EDB 0
ETHYLENE OXIDE EOX u
ETHYLENE OXIDE, PROPY'LENE OXIDE MIXTURE EPM. 0
FORMALDEHYDE SOLUTION FMS 0
NITROPROPANE (1-. 2-; AND MIXTURES) NPM 0
2-NITROPROPANE NPP 0
NITROPROPANE k60%), NITROETHANE (40X) NNM 0
O-TOLUIDINE TLI 0
VINYL CHLORIDE VCM 0

TOTAL OF 18 ITEM(S) IN TABLE
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TABLE 2. CLASS 2 SUBSTANCES - HIGH TOXIC HAZARD CARGOS

22-JUL-85
CHEMICAL NAME CHRIS CFR

CODE

ACETONE CYANOHYDRIN ACY 0
ALLYL ALCOHOL AA 0
ALLYL C"'ORIDE ALC 0
AMMONIA, ANHYDROUS AMA 0
ANILINE AML 0
BENZYL CHLORIDE BCL 0
BUTYLAMINE (ALL ISOMERS) BTY 0
N-BUTYLAMINE BAM 0
SEC-BUTYLAMINE BTL 0
TERT-BUTYLAMINE BUA 0
CARBON DISULFIDE CB9 0
CHLORINE CLX 0
CHLOROSULFONIC ACID CSA 0
CROTONALDEHYDE CTA 0
2,2'-DICHLOROETHYL ETHER DEE 0
DICHLOROMONOFLUOROMETHANE DFP 0
1,3"DICHLCROPROPENE DPU 0
DICHLOROPROPENE (1,1- 1,2- 1,3- AND MIX) DPS 0
DICHLOROPROPENE,DICHLOROPROPANE MIXTURE) DMX Q
DIISOPROPYLA:1INE DIA 0
DIMETHYLAMINE DMA 0
DIMETHYLAMINE SOLUTION (45% OR LESS) DM0 0
DIMETHYLAMINE SOLUTION ()45% AND <-55%) DMY 0
DIMETHYLAMINE SOLUTION (55% AND <65%) DMC 0
1,4-DIOXANE DOX 0
DIPHENYLMETHANE DIISOCYANATE DPM 0
EPICHLOROHYDRIN EPC 0
ETHYLAMINE EAM 0
ETHYLAMINE (40% OR LESS) EAO 0
ETHYLAMINE (72% OR LESS) EAN 0
ETHYLENE DICHLORIDE EDC 0
OLUTARALDEHYDE (50% OR LESS) GTA 0
HYDROCHLORIC ACID HCL 0
HYDROFLUORIC ACID HFA 0
HYDROGEN CHLORIDE HDC 0O
HYDROGEN FLUORIDE HFX 0
ISOPROPYLAMINE IPP 0
ISOPROPYLAMINE (90% OR LESS) IPO 0
METHYLAMINE SOLUTION (42% OR LESS) MSZ 0
METHYL BROMIDE MTB 0
METHYL CHLORIDE MTC 0
MOTOR FUEL ANTIKNOCK CMPDS (PB ALKYLS) PFA 0
NITRIC ACID NAC 0
NITRIC ACID (70% OR LESS) NCD 0
NITROBENZENE NTB 0
PHENOL P*f'N 0
PHOSPHORUS, WHITE PPW 0
PROPYLENE OXIDE POX 0
STYRENE STY 0
SULFUR DIOXIDE SFD 0
1,1,2,2-TETRACHLOROETHANE TEC 0
TOLUENE 2,4-DIISOCYANATE TD! 0
TOLUENE DIISOCYANATE, DIPHENYLMET DIISOC TDD 0
TRICHLOROETHYLENE TCL 0
VINYL ACETATE VAM 0
VINYLIDENECHLORIDE VCI 0

TOTAL OF 56 ITEM(S) IN TABLE
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(1) Workers on deep sea tankships which carry Subchapter 0 or
0 substances,

(2) Workers on barges in inland waters which carry Subchapter
0 or 0 substances, and

(3) U. S. Coast Guard personnel directly involved in regula-
tion and inspection of marin( transportation activities:
marine inspectors, pollution prevention inspectors, and
pollution response investigators.

Coast Guard Personnel. Of the three types of potentially
exposed populations, the Coast Guard personnel are the best defined. In a
report of a Coast Guard ad hoc working group on marine safety/environmental
response personnel [141. That report indicates that approximately 22E.

military personnel are assigned to various offices involved in marine inspec-
tion, port safety, spill response, and strike team activities. Perhaps 80%,
or 1800, of those personnel assigned are exposed to chemical/petroleum vapors
and liquids during the course of their work, most of them fairly routinely.

Personnel distribution in the Coast Guard is:

Military Personnel Assigned
Type of Unimt No. of Units (CO, WO, enlisted)

MIO, MIDET 10 325
COTP, PSSTA, PSO 12 370
MSO, MSD 68 1450
Strike Teams 3 80

2250

Tankership Personnel. Tankermen aboard deep sea tankers are
the next best defined po ulation of the three types. At present, tankers
which carry bulk liquid k irgos account for more than one-half of the vessels
'in the U. S.-flag fleet: ,18 tankers out of a total of 571 privately owned
vessels of 1000 gross tons or more [151. Other types of vessels in the
merchant vessel fleet include freighters, container vessels, combination
passenger-cargo carriers, and bulk solid carriers. During the ten-year period
1973-1983, the total U. S.-flag fleet decreased from 616 to 571 vessels.
However, the number of tankers increasee during that same period from 239 to'



288 vessels. This 20 percent increase re'lects an Increasing vulume of marine

commerce Involving bulk liquid products.

A number of union organizations form a framework of collective

bargaining between deep sea tankermen and management. These organizations

fall into two categories: AFL-CIO organizations and independent or company

organizations. The Seafaring Guide and Directory of Labor Management

Affiliations 1161 lists eleven major AFL-CIO affiliated unions and ten major
independent or company unions.

The American Institute of Merchant shipping (AIMS) is the

principai trade association of the companies which operate tankers in the

U.S.-flag fleet. This trade association currently lists 29 member companies

171 who, collectively, employ the majority of the estimated 15 - 20,000
merchant tankermen on U. S.-flag ships. Implementation of a medical monitor-

Ing program for deep sea tankermen would ultimately involhe some or a11 s

the twenty-nine member companies of AIMS as well as the twenty-one union

organizations.

Barge Tankeruen. Barge tankermen are the l2ast defined type of

three types of exposed populations. No available information sources compre-

hensively describe the inland waterways portion of marine operations. To

obtain a more complete set of information regarding barge tankermen who work

on U. S. documented vessels transporting bulk liquids in the inland waterways

mf the Unite6 States, a survey was accomplished as part of the study reported

herein. The results of that survey is documented in Appendix B of this

report.

From Appendix B, the barge and towing industry in the U. S.

consists of some 1,200 companies operating on a system of 25,543 miles of
navigable inland and intracoastal waterways, serving 87 percent of major U. S.

cities. The primary trade association of maritime companies ano other marine
related businesses along inland waterway trade routes is the American
Waterways Operators, Inc. (AWO) located in Arlington, Virginia. The number of

towing vessels and barges operated in 1982 for the transportation of freight

1181 was:
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Towboats and Tugs - 4,890

Dry Cargo Barges and Scows - 29,479
Tank Barges - 4,909

Total 39,278

The traffic transported on inland waterways in 1982 was

571,005,177 net tons for 288,047,430,000 ton mil,es. Also in 1981-82, vessels

of the types cited above carried 239,640 thousand net tons of petroleum and

petroleum products and 42,372 thousand net tons of chemicals and fertilizers.

Although the number of vessels operated over the past decade increased

slightly, the net tonnage carried in 1982 was the lowest since 1971 and the

ton miles traveled In 1982 was the lowest since 1977. The inland waterways

workforce in 1984 was estimated as about 225,000, of which approximately

100,000 were considered to be "experienced" which, in this case, means they

had practical experience and some training. A fo.rm.er MarAd official estimated

that of this group, possibly 20,000 had acquired the tankerman endorsement.

Major transporters of hazardous substances, particularly

Subchapter 0 and Subchapter 0 cargos which have been identified include:

Agrico Chemical, Allied Chemical, American Commercial Burge Lines, Amoco

Chemical (Division of Southern Towing), Dow Chemical, Dupont, Monsanto,

Stauffer Chemical, Union Carbide, and Hooker Chemical. Also some 238 public

* terminals, 108 fleeting and harbor service firms, 49 independent tanker firms

and approximately 1,260 private terminals were identified in the survey.

Some of the barge tankermen are associated with the same union

organizations referred to for the deep sea tankermen. However, a large

portion of the barge tankermen operate independently of any union

organization. lIple'entation of a medical monitoring program for barge

tankermen would ultimately involve a large number of independent chemical

companies, marine terminals, flQeting and harbor service firms, and

independent tankermen firms.

Summar. The design population of personnel potentially

exposed may be summarized as follows:
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Population Type Population Estimate

Tankership personnel 15-20,000

Barge tankermen approximately 20,000

U. S. Coast Guard personnel 1,800

The Coast guard population is well defined and, due to the military nature of

the organization, poses the minimum organizational problems to implementation

of a medical monitoring program. The deep sea tankermen are very unionized

and are located in a limited number of companies and unions. The barge

tankermen are a very diverse set of workers located in a large number of

companies and independent organizations, and, due to the diverse and

independent nature of the barge and towing industry, pose the greatest

organizational problems to implementation of a medical monitoring program.

11.2.3 Work Scenarios

Work scenarios for various categories of the marine hazardous

chemical worker were developed in Task I of this study (1]. A listing of the

work scenarios for which exposure potential was evaluated in Task I is

presented in Table 3. Barge cleaning operations are usually performed at

shore facilities with shore-based personnel and do not usually involve barge

tankermen4 Matters related to occupational safety and health for some shore-

based personnel are under the jurisdication of the Occupational Safety and

Health Administration (OSHA).

The industrial hygiene program which will accompany the medical

monitoring program in a comprehensive health and safety program must be

designed to determine exposure levels for these work scenarios. Personnel

involved in these work scenarios are potentially exposed to hazardous

chemicals and should be enrolled in a medical monitoring program unless

sufficient industrial hygiene measurements indicate that a hazard does not

exist.
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TABLE 3. WORK SCENARIOS

Tankership Personnel

I. Period Tank Gauging

- Open
- Restricted

II. Tank Topoff

- Open
- Restricted
- Short loading, shore stop

III. Tank Cleaning

- Washing
- Gas freeing
- Entry for manual cleaning
- Product line drainage (deck (piping)

IV. Miscellaneous Tank Entry

- Inspection of wall coating material
- Preloading inspection
- Equipment Inspection and/or repair

V. Pumproom Activities

VI. Deck Day Work

- Sandblasting
- Spray painting
- Oerustinq/chipping
- Equipment maintenance

VII. Hose Hookup and Disconnect

- Manual
- Run-a-round changing

VIII. Etnie Room

IX. Tank Ballasting Gauging

X. Product Discharge

- Periodic Gauging
- Stripping
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TABLE 3. WORK SCENARIOS (cont'd.)

Barge Operations Personnel

I. Barge Loading

- Periodic Tank Gauging - Open
- Tank Topoff - Open
- Hose Hookup and Disconnect - Manual

II. Barge Cleaning

- Wr.shing
- Cas Freeing
- Entry for Manual Cleaning

USCG Personnel

I. Marine Inspection Office (MIO) Personnel

- Barge inspection - topside
- Barge inspection - Internals and void spaces
- Tanker inspection - biennial/LOC
- Tanker inspection - other than biennial

II. Captain of the Port - Pollution Prevention

Il1. Captain of the Port -. Pollution Response
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11.2.4 Existing, Medical Monitoring Programs

Three existing medical monitoring programs were reviewed in

detail for potential application to the current study: those of the USAF,

USCG, and USEPA. The general outline of the scope and coverage of each of the

programs was examined and the outstanding strong or weak points for each of

the programs were determined. Each of these topics is discussed as follows:

USCG. The USCG occupational medical monitoring program (OMMP)

is outlined in: The Coast Guard Medical Manual, COMOTINST M6000.1 f191. It

is similar to that of the Navy Sealift Command and is applicable to Coast

Guard personnel classified as occupationally exposed. The designation of

occupationally exposed for medical monitoring purposes applies to a work

environment which at some times has exposures equal to or more than 50% of the

most recent ACGIH (or equivalent) standards. In general, the program is well

designed and served as a basis for the medical monitoring program designed in

this study. The procedure involves looking up designated occupations or

designated hazardous substances to identify specific exam types with detailed
instructions as to exam content. A medical exam code is specified for

specific designated occupations and for specific hazardous substances. It is

designed to allow a corpsman to look up information. A unified, computerized

data base for industrial hygiene and medical records to support the medical

monitoring program is presently being implemented. Areas in which the OMMP

design needs to be extended or expanded in the medical monitoring program

being designed in this study include: (1) Some provision to record ard

address unusual exposure everts, (2) Spekification of acute or chronic

exposures or history of exposures, and (3) Initructions regarding what to do

when elevated levels or abnormal findings result from testing procedures.

USEPA. The EPA program is documented in a memorandum

entitled: Occupational Medical Monitoring Program Guidelines (201. It

appears to be written as a legal document rather than a usable guideline. One

good feature is the detail provided regarding laboratory quality control. The
program includes a basic exam with add-ons for specific exposures including

baseline exam, annual exam, and unscheduled exams for special situations.

Specification of testing is general, without details and no standardized forms
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for recording results of medical examinations are provided. The frequency of

periodic examination is not designated. The occupational medical history is

poor, particularly regarding specific chemical exposures. The individual is

essentially asked to provide a listing of previous exposures. There is a

need to establish baseline levels of exposures. Respiratory protection is

addressed well and the respiratory protection form is quite good. In general,

the EPA program is the least detailed of the three programs examined.

U,(F. The USAF medical monitoring program has the label

Standardized Occui itional Health Program (SOHP) and is documented in AFOSCH

Standard 161-17 [21J. It includes t.dical and industrial hygiene monitoring

and record keepinq activities to support the monitoring activities. Both

military and civil service civilian personnel are included in the system, but

not contractors. Envirormental parameters include:

non-ionizing radiation

heat/cold

chemical agents
physical agents

biological exposures.

Forms Include IH sampling data forms, chronological workplace data sheet and-

clinrical occupational examination forms. The protocol is fairly comprehensive

and includes reference to specific hazards such as radar, r.f. emitters, and

laser hazards. Some strong points include, a very positive approach, starting

with a preplacement exam, IH data presented to the medical department at the

time of periodic examination, and yearly IH surveys of the workplace. In

general, workplace surveys are used to classify personnel is occupationally

exposed or not; personnel classified as occupational exposed are monitored

with SOHP. Some particularly good characteristics include us-s of unique

identifier codes, the exposure form, the training and fit test form, the work

history form, the past exam history form, and the wor..place exposure form.

Weak aspects of SOHP include no provision for follow-up of spills or exces-

sively high exposures and no provision for extended workshift exposures.
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11.2.5 Seafarers Health Improvement Progrm

The Seafarers Health Improvement Program (SHIP) was

established in 1978 under the auspices of the U. S. Public Health Service

(PHS) as collaborative effort between PHS, other federal agencies and the

maritime industry. A primdry purpose of SHIP has been to stimulate

communication, interaction, and dissemination of information among relevant

parties interested in and responsible for various aspects of the health and

safety of the American seafarer. PHS responsibility to provide medical care

for seafarers was terminated by the Omnibus Budget Reconciliation Act of 1981
(P.L. 97-35, section 986). Since losing PHS as a sponsor in 1981, SHIP has

continued as a non-governmental organizition with meeting f&cilities and a
limited amount of administrative support provided by the Maritime

Administration,(MarAd), Oepartment of Transportation.

SHIP has resulted in physical examination standards which have

been recommended to the shipping industry. Qualifications for U. S. merchant

marine entry level physical examinations were developed and published as

"Referenc.e Guide Physical Examination Standards for Original Entry into the U.
S. Merchant Marine."' This reference guide has been promulgated to the

industry through Coast Guard Navigation and Vessel Inspection Circular NVIC

3-83 1221.

A reference guide for physicians for retention or

disqualification of seafarers has also been produced by SHIP entitled

"Reference Guide for Physicians: Physical Examination for Retention of

Seafarers in the U. S. Merchant Marine" 1231. This guide addresses the issue

of disqualifying conditions for shipboard employment and specifies the
resulting duty status as: 1) fit for duty, 2) not fit for duty, and 3)

permanently not fit for duty. The guide was adopted by SHIP and forwarded to

the Maritime Administration for voluntary application in the industry.
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III. THE NARIEM EDICAL NONITORING PRORAM (N }P)

111.1 Design Objective

The objective of Task III was to design a medical monitoring program

for the marine hazardous chemical worker which will detect adverse health

effects associated with their occupational exposures. With this objective in

mind, the 9NNP developed in Task III has been designed to screen ind,,•idual
workers for evidence of adverse health effects potentially associated with

occupational exposures, to provide diagnostic support to occupational
physicians performing such screening, and to identify trends in health effects

that may be related to occupational exposures.

fhe focus of the MIMP desigr has been on health effects associated with

occupational exposures. Accordingly, the MMMP Is not intended to provide a
guideline for a comprehensive medical morltoring program. Rather, it is

designed to provide a method which will adequately screen for adverse health

effects of occupational exposures to noise and toxic chemical substances in
the marine industry. The methods described for the MI4P should be added to an

existing occupational health care plan which has been designed to cover all
necessary aspects of good health maintenance other than exposures to toxic

chemicals and noise.

111.2 Germral Oesign

The general design of the •MMP is discussed in this section. The

discussion provides an overview of the major elements and concepts ona which

the MMMP is based.

111.2.1 Designation of Personnel

The MM4P has been designed for application to personnel

designated as "occupationally exposed for medical monitoring purposes'. This

designation can be based on potential for exposure or can result from known or

measured esposure levels and applied categorically to all personnel of a

specific job title or assignment. As discussed previously in Section 11.2.1,

25



Class I and Class 2 marine hazardous substances have been designated the

minimum set of substances of concern to medical monitoring regarding occupa-

tional exposures or potential for exposure. These subst3nces will serve as

the baseline for any specific marine medical monitoring program application.

The operator of a specific medical monitoring program should also consider the

designation of additional substances from other classes as deemed appropriate

for the specific occupational setting.

For measured exposures to one or more of the designated

hazardous substances, the exposure will be designated an occupational exposure

for medical monitoring purposes if the concentration of the chemical(s) equals

or exceeds 50% of the TLV-TWA for the chemical or mixture of chemicals for at

least three days per calendar quarter. This criterion is in accordance with

guidelines promulgated in the USCG Medical Manual, COMOTINST M6000.1, Change

No. 27, dated June 28, 1984, which states that, unless otherwise specified, a

person engaged in a designated occupation is considered occupationally exposed

for medical monitoring purposes if the concentration in the work environment

"is more than 50% of the time weighted average of the applicable workplace

standard for at least three days per calendar quarter" 1191. Where data are

not available to support or reject the criterion of three days per calendar

quarter, application of this designation is based on the presumption that the

individual workers do encounter comparable concentrations at least three days

per calendar quarter.

Because it is impractical to measure exposure levels for all

circumstances of occupaticnal exposures, known potential for exposure is also

used as a basis for designation of occupational exposures for medical

monitoring purposes. A job scenario that involves the'potential for exposure

to toxic vapor concentrations and/or the potential for direct contact with the

liquid phase of toxic substances with a known dermal absorption hazard can be

categorically designated to involve occupational exposures for medical

monitoring purposes. This designation can then be applied to all personnel

who are assigned to the specific job, and moreover, to all personnel of a

specific job title or job assignment.
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All persons engaged in an occupation that has been

categorically designated as occupationally exposed for medical monitoring

purposes should be enrolled in the medical monitoring prngram.

[11.2.2 8asic Medical Examination

A basic medical examination has been developed to screen for

adverse health effects of occupational exposures to noise and toxic

chemicals. It is designed to be performed periodically on all persons

designated as occupationally exposed for medical monitoring purposes. As a

minimum, it should be performed: 1) at pre-employment or pre-placement in an

occupation which has been categorically designated as occupationally exposed

for medical monitoring purposes, 2) periodically during employment, and 3) at

termination of employment. Medical protocol and guidelines for the basic

medical examinaticn are presented and discussed in Section 111.3.

111.2.3 Target O2qan Specific Medical Examination

Special, episodic examinations performed as a result cf an

actual or suspected acute overexposure to a specific toxic chemical or mixture

of toxic chemicals should emphasize the major target organs. For this

purpose, specific examination protocol guidelines have been developed for each

of the following target organ systems:

(I) Cardiovascular system and heart

(2) Central and peripheral nervous system

(3) Eyes

(4) Hematopoletic system

(5) Kidneys and urinary tract

(6) Liver and gastro-intestinal system
(7) Lower respiratory tract

(8) Upper respiratory tract

(9) Skin
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Medical examination protocols and guidelines for the target

organ specific examination are presented and discussed in Section 111.3 for

the above listed organ systems. Each protocol is labeled with the Current

Medical Information and Terminology (CMIT) classification which has been
adopted by the American Medical Association (241. The CMIT provides a

standardized numbering scheme for the naming and description of diseases
for reference in clinical recording and reporting, and applications in the

computerization of medical information. The CMIT classification is as

follows:

CMIT Classification Organ System

00 Body as a whole, including Psyche.

01 Integumentary System (skin)
02 Musculoskeletal System

03 Respiratory System

04 Cardiovascular System
05 Hemic and Lymphatic Systems

06 Digestive System

07 Urogenital System

08 Endocrine System
09 Nervous System

10 Organs of Special Sense

111.2.4 Frequency and Content of Medical Examinations

A recommended schedule of medical examinations for marine

workers designated as occupationally exposed for medical monitoring purposes

is presented in Table 4. There are four types of exams:

(1) Pre-employment or pre-placement,

(2) Periodic during employment,
(3) Termination of employment, and

(4) Episodic.
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TABLE 4. RECOMMENDED FREQUENCY AND CONTENT OF MEDICAL EXAMINATIONS

Examinaticn Type Examination Content

Pre-employment or Placement Basic protocol plus emphasis on pre-existing
conditions which could be exacerbated by
toxic chemical exposures

Periodic at Specified Basic protc'-ol plus emphasis of tar-it organ
Intervals During Employment systems for known or suspected exposures.

Termination of Employment Basic protocol plus emphasis of target organ
systems for known or suspected exposures.
Medical status summated. Counseling with
recommendations for future medical exams.

Episodic in response Target organ specific protocol
to acute overexposure
or specific request

For the pre-employment or pre-placement medical examination,

particular attention must be •iven to evaluation of conditions which could be

exacerbated by toxic chemical exposures. These include, in addition to the
basic protocol, evaluation ofI

(1) Chronic allergic conditions,

(2) Anemia oti other chronic blood dyscrasia,

(3) Chronic or recurring cardiac arrhythmias,

(4) Chronic liver disease (chronic active hepatitis,
cirrhosis),

(5) Chronic lung disease (asthma, chronic bronchitis,
emphysema),

(6) Chronic neurologic condition (multiple sclerosis,

myasthenila gravis, peripheral neuropathy),

(7) Chronic renal disease,

(8) Chronic or recurrent skin conditions, and

(9) History of malignant disease.
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For the periodic medical examination, the frequency of

examination is dependent on risk of exposure:

Standard Frequency: Every Thr-, Ye.rs - A complete medical

examination covering all aspects of the basic medical examination protocol

will be required at least every three years for all marine workers designated

as occupationally exposed for medical monitoring purposes. In addition, a

partial medical examination should be accomplished annually which includes, as

a minimum:

(1) Height and Weight,

(2) Blood pressure and pulse,

(3) Medical and exposure history update,

(4) Audiogram, if indicated by exposure.

Since the partial examination does not involve a complete physical examination

it need not be performed by a physician; however, the results of the partial

medical examination must be reviewed by a physician or medical officers.

Special Frequency.: Annual Basic Examination - Marine workers

subject to the foliowing special circumstances will require the complete

medical examination covering all aspects of the bisic medical examination

protocol at least annually:

(1) Personnel classified as high risk due to high potential
for exposure to Class 1 or Class 2 chemical substances or
to additional chemicals in other classcs as designated at
the discretion of the marine operator's medical and
safety officers. This requires both of the following
conditions to be met:

(a) High potential for exposure in routine job
assignment. and

(b) Known cr suspected involvement with designated
chemical substances.

(2) Personnel with special need of annual examinations as
designated by physician's recommendation.
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management. In addition, it is recommended that physicians supporting the

program have the following specific qualifications in occupational medicine:

(1) Preferable qualifications: boards in occupational
medicine plus experience in primary care specialty;

(2) Acceptable qualifications: boards in internal medicine,
family practice,, or other primary care specialty plus
experience in occupational medicine.

If a physician without one of the listed qualifications mile

be utilized due to special, temporary circumstances, the examining physician

should have a number of easily accessible consultants to whom patients can be

referred for examination, diagnosis, and treatment, reserving the routine

cases for himself.

111.2.6 Medical Support Information

For each individual scheduled for medical examination, a

package of medical support information will be provided to the physician as a

diagnostic aid. If possible, this package should be provided to the physician

prior to the medical examination, so the physician may familiarize himself

with the history and prior health status of the individual to be examined.

The package will contain:

(1) Medical history,

(2) Occupational history,

(3) Exposure history, including:

(a) Record of potential exposures--toxic substances the
individual has potentially contacted in work
activities,

(b) Record of any personal dosimetry on file for the
individual,

(c) Record of unusual exposure episodes, including
concentration or dosimetry data, if available.
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111.2.7 Auxiliary Support Systems

A number of resources have been developed to support the

administration of a marine medical monitoring program and to provide direct

support to the examining physician. Each of these is briefly described here

and is discussed in more detail in Section 111.4.

(1) A hazardous substance data system which provides easy
access to detailed data for 699 hazardous substances
encountered in the marine industry.

(2) A set of biochemical and medical data sheets for 179 of
the more toxic hazardous substances listed in item (1)
above which will serve as a desk reference for such items
as target organ systems and the more important acute and
chronic effects of exposure.

(3) Guidelines for an industrial hygiene program to provide
information on measured concentrations and personal
exposures in the work place.

(4) Guidelines for biological monitoring of exposures to
toxic substances in the work place with specific
information for 26 toxic substanccs for which methods are
available.

(5) Two methods for development of potential exposure
information on marine hazardous chemical' workers: one
which is self-documented, and a second, which employs an
indirect method based on cargoes loaded and personnel
records.

(6) A method for using sentinel health effects for the
surveillance of work place diseases.

(7) A data management system to provide a record of the data
generated by mealcal monitoring and to provide a means of
rapid access to data files for specific information and
for data summaries.
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111.3 Medical Monitoring Protocol arnd Guidelines

The medical monitoring protocol for the basic medical examination and

for the target organ specific medical monitoring program are presented in this

section. In addition, recommended guidelines for the follow-up of abnormal

laboratory results are presented separately. A glossary of the medical

abbreviations used in this report is provided on page 62.

111.3.1 Basic Medical Examination Protocol

The basic medical examination for persons designated as

occupationally exposed for medical monitoring purposes will include the core

examit.Ation protocol prestnted in Table 5. The core examination should be

extended to cover the elements in Table 6 for special circumstances of age or

exposure history.

111.3.2 Target Organ 2 tpific Medical Examination Protocols

Protocols for a target organ specific medical examination are

presented in Table 7. A separate protocol is presented for each of ten major

target organ systems. The protocols are applicable to a special episodic

medical examination ;erformed as a result of an actual or suspected acute

overexposure to a specific toxic chemical or mixture of chemicals. Each

protocol provides a general guil4 ! for the medical examination and follow-up

requirements tor the major target organ systems associated with acute

overexposure to aaie•en toxic chemical or mixture of chemicals.
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TABLE 5. CORE PROTOCOL FOR THE BASIC MEDICAL EXAMINATION

As a minimum, the basic medical examination for marine workers designated
as occupationally exposed for medical monitoring purposes should include the
following elements:

1. Medical and social history including smoking, drug and alcohol use,
reproductive and family history.

2. Occupational history including exposures.

3. Height and weight.

4. Vital signs (temperature, pulse, respirations, blood pressure).

5. Physical examination with particular attention to skin and mucous
membranes, lungs, neurologic system, heart, liver and abdomen,
kidneys, eyes (including fundoscopic exam, without dilation), and
musculoskeletal system.

S. Air conduction audiometry at frequencies from 500-6,000 Hz.

7. Screening spirometry (FEVI, FVC, FEF25-75).

8. Chest X-ray (PA and LAT) at preplacement and termination only,
unless indicated by specific exposure.

9. CBC with differential, Hct, Hgb.

10. Urinalysis with dipstick (pH, glucose, protein, ketones) plus
microscopic evaluation.

11. Serum chemistry screening for liver and kidney profiles (gUm,
cr~atinine, glucose, cholesterol, uric acid, triglycerides, calcium,
SGOT, SGPT, LDH, alkaline phosphatase, bilirubin, or standard
SMAC-12).
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TAELE 6. AJDITIOMAL PROTOCOL FOR THE BASIC MEDICAL EXAMINATION
FQR SPECIAL CIRCUMSTANCES OF AGE OR EXPOSURE HISTORY

For special circumstances of age or exposure history, the core
examination should be extended to also include the following elements:

1. For age 35 and over: EKG at pre-placement and every three years
thereafter.

.2. For reqular exposures (30 or more days a year) to the following
substances, specific additional tests are
indicated:

(a), Asbestos Annual respiratory symptom history,
pulmonary function testing, and chest
X-ray; B-reader interpretation of the X-ray
results every five years.

(b) Benzene CBC with differential and indices every six
months.

(c) Acrylonitrile Annual chest X-ray and, if 35 years or
older, annual stool hemocult.

(d) Ethylene Oxide Annual reproductive history.

(e) inorganic lead B;uod lead and zinc protoporphyrin every
six ronths.

(f) Vinyl chloride Expanded history of liver disease,
transfusions. GGT annually until age 45,
then every six months as long as there is
exposure to vinyl chloride. (GGT often
positive afte- ETOH ingestion: if GGT
abnormal, retest after 72 hours abstention
from ETON.)

3. For a history of exposures which include:

(a) Acute overexposure to a specific toxic substance, or

(b) Regular exposures (30 or more-days a year) to Class I or
Class 2 substances on the priority list of
marine hazardous substances,

the relevant target systems should be emphasized as part of the
basic exam, but not necessarily to the extent in the protocol for
special examinations performed in response to specific, acute
overexposures.
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TABLE 7. TARGET ORGAN SYSTEM MEDICAL EXAMINATION PROTOCOLS

The following protocols are recommended, as a guide, to emphasize the
major target organ system or systems associated with acute overexposures to a
given toxic chemical or mixture of chemicals. In addition to the prctocols
indicated here, each examination should include vital signs (T, P, R, BP) and
a careful history of exposure. In all cases, clinical judgement must
prevail. If the clinical course is unsatifactory, refer to a specialist for
consultation.

Target Organ System Proposed Medical Exam Protocol

Cardiovascular System EKG, BP, attention to rate and rhythm of heart,
and Heart presence of extra sounds, murmurs, snaps or
(CMIT Classification 04) thrills, cardiac size. Evaluate cyanosis,

pallor, state of consciousness, hx syncope,
cough, examine lungs for rales, signs cf
congestion.

Chest X-ray if clinically indicated.

Follow-up 24 hours, also three to six months
after acute episode.

Central and Peripheral Evaluate state of consciousness, pupils (size
Nervous System and equality), skin color, cranial nerves,
(OMIT Classification 09) adequacy of airway and respiratory function,

sensory and motor function, strength, reflexes,
vibratory sense, Romberg and Babinski tests.

Psychometric testing, nerve conduction studies,
etc., if clinically indicated.

Follow-up 24 hours and as clinically indicated,
six months - one year, for signs chronic
sequelae.

Eyes Specific attention to symptoms including
(OMIT Classification 10) tearing, redness, itching, photophobia, pain,

etc. Visual acuity testing, fluorescein
staining of cornea for tissue damage if
indicated, fundoscopic, extraccular movements,
response to light and acconmodation, pupil
size.

Slit lamp or visual field examination if
indicated.

Follow-up in 24 hours.
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1A811 1. IARGtl URGAN SYSIIM MI0ICAI IXAMINAIION P1I4I(M.fIJS (tont.'d.)

!arget.Organ S stem Proposed Medical Ixam ProtocoI

oematopoottic System 1valuate symptoss, malaise, pallor. faintr•n#.
(Blood and lymph) Ixamlne for lymphadenopathy, pallor, petechide,
(CMIT Classification 0S) slip of .iver and spleen. Obtain CB(; with

platelet count, reticulocyte count, srum iron
a&u IIBC, serum blilrubin, and urine
urobi i Inoqen.

Bone m~rrow examination if symptoms or findinq•s
severe.

follow-up one week, one month, six months, and
one year.

Kidneys and Urinary tract Attention to syrotoms of urgency, frpquency,
(CHIT Classification 07) dysuria, incomplete emptying of bladder,

increased nocturia, edema, total output
volumes. Check 8P, obtain urinalysis with
microscopic, BUN, creatinine.

Clearance tests Such as creatinine clearance;
IVP: cystoscopy if clinically Indicated.

Follow-up 24 hours or as clinically indicated.
Repeat U/A, BUN, creatinine in six months.

Liver and Gastrointestinal, Abdominal examination for liver size,
(CHIT Classification 06) consistency, and tenderness, intestinal

palpation, masses, Jaundice,. pain, hx: colic,
nausea, vomiting, anorexia, fever, bowel
function. Liver battery including SGOT, SGPT,
alkaline phosphatase, LOH, total bilirubin,
GGT. Evaluate possibility of nonexposure
related causes of lver disease (e.g., ETOH,
and hepatitis).

Follow-up 24-48 hours, two weeks, three to six
months, longer if studies remain abnormal.

Lower Respiratory Tract Examine for wheezes, rales, rhonchi, increased
(CHIT Classification 03) rate of respiration, cyanosis, other evidence

of respiratory distress. Attention to symptoms
such as cough, tightness, chest pain.

Chest x-ray, spirometry if indicated.
Hospitalization for observation if symptoms
severe or if agert known to produce delayed
pulmonary edema.
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TABLE 7. TARGET ORGAN SYSTEM MEDICAL EXAMINATION PROTOCOLS (cont'd.)

Tarqet Organ System Proposed Medical Exam Protocol

Lower Respiratory Tract Follow-up In 24 hours if severe, one week, and
(cont'd.) three to six months.

Upper Respiratory Tract Examination of nose, throat, trachea for
(Nose, Throat, Trachea) irritation, redness swelling. Attention to
(CHIT Classification 03) symptoms such as cough, pain, increased nasal

discharge or bleeding. Evaluate for inadequate
airway due to edema of affected tissues.

Follow-up 24 hours.

Skin Examine skin for temperature, #opearance,
(CHIT Classification 01) erythema, edema, rashes, indurations, bruising,

abrasions, contusions, petechiae, hemorrhage,
increased cracking, keratinization, decreased
or increased pigmentation, carotenemia, etc.
For halogenated hydrocarton exposures examine
for evidence of chloracne.

Blood and urine testing if clinically indicated
(i.e., phenol exposures, etc.).

Follow-up 24 hours - one year as indicated by
course.

Bones and Rusculoskeletal No particular protocol indicated. Specific
System exposure will determine evaluation.
(CHIT ClIssification 02)

Ears Specific exposure will determine evaluation.
(CHIT Classification 10)

Reproductive System Specific exposure will determine evaluation.
('ýMIT Classification 07)
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111.3.3 Recommended Guidelines for Follow-up of Abnormal Laboratory

Results

Recommended guidelines for follow-up of abnormal laboratory

results are presented in Table 8 for CBC, U/A, serum chemistries, and liver

function tests. Fou-r categories of individuals have been identified for
follow-up of abnormal laboratory results:

(1) Asymptomatic individual with normal exam on routine
periodic, with no known overexposures;

(2) Asymptomatic individual with history of exposure to toxin
known to affect organ system;

(3) Symptomatic individual;

(4) Pre-employment 'examinee.

Recommended procedures for follow-up of each of these categories are

presented in Table 9.
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TABLE 3. GENERAL GUIDELINES FOR FOLLOW-UP OF ABNORMAL LABORATORY RESULTS

Abnormalities on CBC:

(1) If severe or abnormalities are multiple and not readily explained,
immediate follow-up indicated (severe = WBC < 3,000 or > 16,000;
differential markedly abnormal: Hgb < 10; Hct , 30; platelets
< 100,000).

(2) If less severe, repeat in 1-3 months, depending on work.

(3) In any case, clinical judgement must prevail.

Abnormalities of U/A:

(1) More than trace glucose - immediate follow-up.

(2) More than trace protein - if dilute urine, consider immediate
follow-up; if concentrated specimen and no more than 1+ or so,
consider repeat in next 2-4 months depending on work schedule.

(3) R8C's in urine - if > 6-8 HPF, consider immediate follow-up.

(4) Other abnormalities of urine - use clinical judgement.

Abnormalities in serum chemistries:

(1) Clinical judgement with view toward what consequences might be if
examinee sent to sea;

(2) BUN >30 - consider immediate follow-up.

(3) Creatinine > 2.0 - immediate follow-up (especially if both elevate).

(4) Glucose abnormality - consider immediate follow-up if> 120 mg/dl
(if known that subject has been fasting).

Liver function elevations:

(1) Consider immediate follow-up if three or more liver function tests
elevated (elevated - 10% > normal high range).

(2) If two or fewer tests are elevated, careful clinical review needed -

if nonthreaLening reason for elevations found, consider repeat
follow-up in three months and allow to work if no contradictions.
If rising values in three months, immediate follow-up should be
considered.
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TABLE 9. RECO"4ENOED PROCEDURES FOR FOLLOW-UP OF ABNORMAL LABORATORY RESULTS

Category 1 - Asymptomatic Individual, Nomal Exam, No Known Overexposures

(1) Confirm abnormal results with repeat tests.

(2) Careful clinical evaluation and consideration of immediate follow-up
prior to return to work.

Category 2 - Asymptomatic Individual, Normal Exam, History of Exposure

(1) Confirm abnormal results with repeat tests.

(2) Give particular attention to target organs; consider application of
target organ specific protocol.

(3) Consider industrial hygiene consultation.

(4) Careful clinical evaluation and consideration of immediate follow-up
prior to return to work.

Category 3 - Symptomatic Individual with Abnormal Lab Test(s)

(1) Confirm abnormal results with repeat tests.

(2) Follow-up symptoms.

(3) Seek additional medical information.

(4) Consider industrial hygiene consultation if history of potential
exposures or known overexposures to toxin known to affect target
organ system associated with symptoms or abnormal lab test.

(5) Careful clinical evaluation and follow-up prior to return to work.

Category 4 - Pre-employment or Pre-placement Examinee with Abnormal Lab Test

(1) Stress evaluation of pre-existing conditions which could be
exacerbated by toxic chemical exposures.

(2) Repeat abnormal test(s) to confirm results.

(3) If abnormal test is confirmed, focus on target organ system(s).

(4) Seek additional medical information.

(5) Defer disposition until clinical status is resolved.
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111.3.4 Reference Materials for Physicians

Because the focus of the marine medical monitoring program is

health effects associated with occupational exposures to toxic chemicals, the

occupational physicians performing medical examinations should have available

adequate reference materials on toxic substances found in the marine

environment. The following reference materials are recommended:

(1) Occupational Diseases: A guide to Their Recommendation,
published by NIOSH [251.

(2) 1984 Emergency Response Guidebook, published by the U.S.
Department of Transportation [261.

(3) Hazardous Materials Injuries: Handbook for Pre-Hospital
Care, published by Bradford Communications Corporation
[271.

(4) Biochemical and Medical Information for Marine Hazardous.
Substances, prepared by SwRI for the U.S. Coast Guard
141.

(5) NIOSH/OSHA Pocket Guide to Chemical Hazards, published by
the National Institute for Occupational Safety and Healty
1281.

(6) Chemical Data Guide for Bulk Shipment by Water, published
by the U.S. Coast Guard [131.

(7) A Marine Hazardous Substance Data System, prepared by
SwRI for the U.S. Coast Guard 131.

111.4 MMMP Auxiliary Support Systems

As mentioned in Section 11.1 a number of auxiliary systems which are

available to provide support to the medical monitoring program are briefly

discussed in this section. Each of these systems has been documented more

thoroughly in separate volumes of this report, in appendices to this report,

or in referenced materials.

111.4.1 Hazardous Substances Data System (HSOS)

A data system has been developed to maintain and process a

large set of data on 699 marine hazardous substances. The data system,
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labeled HSDS, has been programmed to provide access to 22 types of information

maintained for each substance. The types of information contained in the HSDS

are listed in Table 10. The HSDS is programmed to provide accesss to any

subset of the characteristics data which the user requires and list out this

information for any specified subset of substances. As an example, the

following information could be requested: TLV-TWA, STEL, and IOLH for all

substances regulated under Subchapter 0.

The HSDS has been designed so that the data can easily be

updated as new information becomes available. The program can handle as many

as 800 substances as it is currently configured, and it can easily be

reconfigured to handle as many as may be desired. Output from the HSDS is

labeled with the date of the listing on each page of output so that the status

of the data associated with specific revisions is clearly indicated.

The HSDS, including listings of the data currently contained,

is documented in Volume II [31 of this report. That document is intended to

provide a stand-alone ready reference of health and safety related information

on marine hazardous substances. A copy of the document or listings of output

from the HSDS should be available to medical and safety offices which oversee

the health and safety of marine hazardous chemical workers.

111.4.2 Biochemical and Medical Information

A set of biocherical and medical information for 179 hazardous

substances found in the marine environment is presented in Volume Ill [41 of

this report. The hazardous substances include certain toxic substances

encountered in marine maintenance activities and certain bulk liquid cargos

which are known to present a toxic hazard in the workplace. The bulk liquid

cargo substances for which data are presented are those substances regulated

under Title 46 of the Code of Federal Regulations, Subchapter 0 and/or

Subchapter 0, that the American Conference of Governmental Industrial

Hygienists (ACGIH) has assigned a threshold limit value for occupational

exposures. As such, they are a subset of the hazardous substances covered by

the HSOS and documented in Volume II [31.
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TABLE 10. LISTING OF THE TYPES OF INFORMATION MAINTAINED FOR
MARINE HAZARDOUS SUBSTANCES IN THE HSOS

1. Chemical name of the hazardous substance

2. Chemical Hazards Response Information System (CHRIS) Code

3. Indication of 46CFR Subchapter which regulates substance (0 or 0)

4. Potential contribution to overall exposure by the cutaneous route (skin)

5. Time Weighted Average Threshold Limit Value (TLV-TWA)

6. Short Term Exposure Limit (STEL)

7.' Immediately Dangerous to Life or Health (IDLH) Concentration

8. Odor Threshold

9. Concentration at Saturation (vapor pressure)

10. Respiratory Hazard Index

11. Toxicity Priority Class Code

12. Carcinogenicity Reference per ACGIH

13. NFPA Health Hazard Classification and NAS Health Hazard Rating

14. Secondary Product (if any)

15. Chemical Abstracts Service (CAS) Registry Number

16. DOT Emergency Response Guide Number

17. Availability of Biochemical and Medical Data Sheet (in Vol. III)

18. Availability of NIOSH/OSHA Occupational Health Guidelines for Chemical
Hazards

19. Availability of Biological Monitoring Methods (in Appendix D)

20. Availability of Qualitative Detector Tube

21. Availability of quantitative Detector Tube

22. Availability of Threshold Limit Value Detector Tube
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For each substance, selected biochemical and medical
information are presented on a one page data sheet. The format of the data

sheet is presented in Table 11. As can be obseried from the table, the types

of Informuation include occupational exposure limits and classification

regarding carci nogenicity, A1 or A2 , as defined by the ACGIH. A1 substances

are substances associated with industrial processes that are recognized to

have carcinogenic or cocarcinogenic potential; A2 substances are industrial

substances that are suspected of carcinogenic potential for man. Other

important biochemical and medical characteristics associated with exposures to

a substance are also provided in the data sheet:

(1) Route of entry or exposure,

(2) Target organs and/or organ related symptoms,

(3) Acute and chronic effects of exposure,

(4) 8iological fate and/or metabolites resulting from
exposure,

(5) Medical monitoring and/or specific laboratory tests which
should be considered.

(6) Synergism or antagonism associated with exposures,

(7) Carcinogenicity and mutagenicity.

The purpose of Volume Ill is to provide to medical personnel

reference for certain biochemical and medical information which are not

readily available from other sources. The material safety data sheets (MSDS)

that accompany the transport of hazardous substances do not cover the data

provided in the Volume III data sheets. Other available sources which do

contain some or most of the data provided here are much more detailed and,
therefore, more cumbersome than the one page format in Volume III. The Volume

III data sheets should be available to medical personnel who oversee the

health of marine hazardous chemical workers.
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TABLE 11. FORMAT FOR BIOCHEMICAL AND MEDICAL INFORMATION

bAGENT(CAS#): DOT EMERGENCY RESPONSE GUIDE: #

SYNO'YMS:

ACGIH EXPOSURE LIMITS: TWA PPM: MG/M 3 : A1 or A2 :

ROUTE OF ENTRY/EXPOSURE:

TARGET ORGAN OR SYMPTOM:

EFFECTS OF EXPOSURE:

acute, accidental:

chronic:

BIOL. FATE/METABOLITES:

MEDICAL MONITORING;
(Laboratory)

SYNERGISM OR ANTACONISM:

CAICINOGENCITY: Yes No Comments
human:
animal:

MUTAGENICITY: human:
mammal:
Microbe:

PERSONAL PROTECTIVE EQUIPMENT:

REFERENCES: NIOSH Occupational Diseases (1977)
ACGIH TLV Booklet (1983-84)
ACGIH Documentation of TLVs (1981/82)
DOT P 5800.3 (1984)
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111.4.3 Industrial Hyqiene

The occupational safety and health program designed in this

study for the marine hazardous worker involves not only medical monitoring of

adverse health effects in the worker populations which may be due to occt'ia-

tional exposures but also an active industrial hygiene program to provide

preventive measures to avoid adverse chemical exposures. Guidelines for such

an industrial hygiene pregram for workers exposed to hazardous chemicals in

the marine transportation industry are provided in Appendix C of this report.

The industrial hygiene-program is designed to prevent adverse

chemical expsoures and to avoid other safety problems by training workers to

utilize appropriate safety equipment and to follow designated safe work

practices. The program accomplishes this by providing audits of compliance

with safety protocols, by monitoring ievels of toxic chemicals in the

workplace, and by design of environmental controls and work practices. In

Appendix C, discussion of the program is divided into five major topics:

(1) Recognition and evaluation of exposure hazards,

(2) Control of exposures,

(3) Training program,

(4) Audit surveys to evalulate exposure control, and

(5) Personnel and laboratory support.

The information resulting from a properly designed industrial

hygiene program has a number of uses. Among these are determination of

compliance with standards and reguldtions, determination of potential

workplace health problems io as to allow preventive measures to be introduced,

and determination of worker-specific information such as personal exposure

concentrations.

Certain types of information resulting from industrial hygiene

serve as important inputs to the medical monitoring program. These include:

(1) Results of IH surveys which indicate workplace conditions
and exposure concentrations for specific employees or for
specific work scenarios,
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(2) Records of entry into confined spaces with idpntification
of specific employees and description of the conditions
during entry and concentrations of chemical substances
measured.

(3) Reports of incidents or accidents involving known or
suspected overexposures with identification of specific
employees and exposure conditions.

The medical monitoring program is designed to receive these
inputs from a complementary industrial hygiene program. It is particularly

important that industrial hygiene information on specific individuals be

routinely placed in the medical file for that individual. This information

should include: personal exposure concentration, results of biological

sampling, records of entry into confined spaces, and rcords of incidents of

known or suspected overexposure.

111.4.4 Biological Monitorinq

To evaluate internal dose, monitoring of the concentration of
substances in biological media (urine, and exhaled air) and the concentration
of biotransformation products (metabolites) in these biological media should

be considered as one element of a marine occupational safety and health

program. The main objectives of such biological monitoring are to insure that
the current or past exposure of workers is safe and to detect potential

excessive exposure before the occurrence of clinically detectable adverse

health effects. Because these biological parameters are more directly related

to the potential for aoverse health effects than any environmental
measurement, they may offer a better estimate of risk.

To augment environmental monitoring, biological monitoring of
exposed or potentially exposed workers should be considered for the following

exposure circumstances:

1. In response to known or supected acute overexposure to a
specific mixture or single substance during an unplanned,
unexpected Incident or accident;
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2. To determine whether or not protective gear worn in
extremely hazardous environments adequately protects the
worker from absorption of excessive internal dose through
respiratory or dermal routes during activities in
response to an accident, or during routine, extremely
hazardous operations;

3. To augment routine environmental measurements during
industrial hygiene audits of marine operations involving
extremely toxic substances such as carcinogens in work
scenarious with high po.;ential exposure hazard.

When operating in the marine environment on a vessel or maripe

terminal, the use of invasive biological sampiing methods such as venipuncture

is not recommended for routine operations. Non-invasive methods which require

minimal training of both worker and staff and which o-ffer no inherent risk to

the worker are more appropriate for the marine environment. The primary non-

invasive sampling media are urine and exhaled air.

Guidelines for biological monitoring are presented in Appendix

0. The number of marine hazardous substances for which biological monitoring

methods are available is somewhat limited: 26 substances of which seven are
Class I or Class 2 substances. The availability of pertinent data is rapidly

changing and it is expected that the number of substances with biological

monitoring methods will significantly increase over the next few years.

Industrial hygiene should consider biological monitoring of
extremely hazardous substances (Class i and Class 2 substances) to augment

environmental monitoring.

111.4.5 Potential Exposures

It is not practical to obtain personal exposure measurements

for all work activities which involve potential for exposure to marine

hazardous substances. However, there is a real need for information which

relates to exposures, particularly exposures to Class I or Class 2 marine

hazardous substances. To address this issue, two methods have been developed

in this study to collect potential exposures information for marine hazardous

chemical workers. The first is a self-maintained record of potential
exposures which is applicable to Coast Guard personnel. The second is an
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indirect method for estimating potential exposures ýwhich is applicable to

tankship personnel. Though the indirect method was developed specifically for

application to tankship personnel, the concept is ipplicable to barge opera-

tions, depending only on the availability of records, as will be discussed.

The indirect method has the advantage over the self-maintainedI

record in that it is based on verifiable records. However, use of a self-

maintained potential exposure log should be considered as an alternative which

may have applicability in the marine industry. The decision to apply one or

the other of these methods to collect potential exposure information on

employees must be made by the medical and safety office of a given company.

Self-Maintained Record. Methods f r a self-maintained record

of potential exposures applicable to Coast Guard personnel are described in

Appendix E of this report. The method is designed for field personnel of the
USCG performing marine inspection, pollution respconse, and pollution preven-

tion activities who routinely encounter a potential for exposures to hazardous

chemical during normal work activities. For each job activity involving

potential exposure to Class 1 or Class 2 substances or other designated

chemicals, a set of information will be self-recorded using a specially

designed form. This information will include:

(1) Date and time of job activityý

(2) Location of the job activity,

(3) Description of the operations!going on during the
potential exposure, I

(4) Job activity of the individual worker recording the
information, 

'

(5) Identification of the chemical substance,

(6) Duration of the potential exposure activity, and

(7) Protective equipment utilizedý if any.

The self-maintained log of potential exposures will bei

collected at intervals and reviewed by supervisory'staff for completeness and

accuracy. A data file will be established for each Individual and the
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potential exposures information will be processed at intervals to produce a

summary file. From the data in the sumary file for each individual, a

listing will be compiled for inclusion in the medical file for the individual.

The listing would include:

(1) Employee identification (name and identification number)

(2) Title

(3) Period covered
(4) Potential exposure (substance, frequency, total duration)

Indirect Method. An indirect method for estimating exposures

of tanker vessel personnel to bulk liquid cargos is described in Appendix F of

this report. The approach is to design an information system which uses

existing records as input that produces potential exposure information on

individuals as output.

Two types of records are used for estimating potential

exposures: 1) records of personnel assigned to a vessel and 2) records of

cargo loaded. For each vessel, a roster is maintained which documents a

listing of all personnel assigned to the vessel. The roster identifies each

person by name and title. The title provides information as to the rank of

the individual as well as the type of work to which the individual is

assigned. Whenever there is a change of personnel assigned to the vessel, the

roster Is updated so that a current and correct roster is maintained. Copies

of the roster are mair•tained aboard the vessel at all times and a copy is

forwarded to the office of the shipping company whenever there is a change in

the ship's personnel.

Each time a vessel loads or discharges cargo, a set of

information is duly e,,tered into the ship's record. Included In this record

are the types and quantities of cargos transferred. For each port or terminal

visited by the vessel, a report is prepared which documents the types of

quantities for all such cargo transfers. A copy of the port or terminal

activities report is maintained aboard the vessel and is regularly forwarded

to the shipping company' offices for processing and maintenance in the

company's record files. Information on the record of cargos loaded and the
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roster of ship's personnel will be input to a data management system (DMS).

For each individual designated as occupationally exposed for medical

monitoring purposes, a file will be established and data for all go

loadings of Class 1 and Class 2 substances and!or other designated chemicals

will be added to that file, sequentially, by date of loading.

At specified intervals, the records for each individual will

be reduced to a single entry for each different cargo type. The summary data

will include the frequency (number of separate loadings of the cargo type) and

the total quantity (tonnage) involved. fhe time period covered in the

summarized data will also be retained in the summary file for the individual.

From the data in the summary file for each individual, a

listing will be compiled for inclusion in the medical file for the

individual. The listing will include:

(1) Worker identification (Name and Identification No.)

(2) Title

(3) Period covered

(4) Cargos loaded (substance, frequency, total tonnage)

It should be noted that this method depends solely on

Information which already exists and requires no additional data collection.

Existing records would be input to a data management system and machine

,rocessed to produce the desired output. Though it would require a gcod deal

of machine processing, the method should not require a monumental effort to

implement. It should be feasible for implementation in any industry where

personnel records can be used to determine the assignment of a given tankerman

to a specific tanker vessel on a given day, and where cargo activity records

are available which can be used to identify the cargos loaded on each tanker

vessel on a given day.

The method presented in Appendix F was specifically developed

for application to tanker vessel operations. The basic method is applicable

to barge operations where personnel assignment records are available that can

be used to determine the assignment of a given tankerman to a specific barge
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on a given day and where cargo activity records are available to identify the

cargos loaded on the barge, by date of loading. Given the availability of
these records, the method described in Appendix F could be modified to compile

summary potential exposure data for barge tankermen.

111.4.6 Sentinel Health Events (Occupational)

The U.S. Coast Guard has incorporated the use of sentinel

health events in the overall health surviellance scheme of its Occupational

Medical Monitoring program (OMMP).

A Sentinel Health Event (SHE) is a preventable disease,

disability, or untimely death whose occurence serves as a warning signal that

the quality of preventive and/or therapeutic medical care may need to be
improved. A SHE (Occupational) is a disease, disability, or untimely death

which is occupationally related and whose occurence may: 1) provide the

impetus for epidemiologic or industrial hygiene studies; or 2) serve as a

warning signal that materials substitution, engineering control, personal

protection, or medical care may be required.

A descriptive article on SHE(O) published by NIOSH in the

American Journal of Public Health [291 presented a basic list of 50 sentinel

events. The Coast Guard has expanded this basic list of 50 sentinel events to

a total of 108 sentinel events for surveillance of occupational diseases of

Coast Guard personnel (301. The expanded SHE(O) has been implemented in the

Coast guard's compu erized occupational health surveillance information system
known as Coast Guard Occupational Health Information System (CGOHMIS).

The American Medical Association's Current Medical, Information

and Terminology (CMIT) [241 has been used by the Coast Guard in identification

description, clinical recording, and reporting of occupational- disease

conditions and their method of diagnosis. Each SHE(O) in the expanded Coast

Guard system has a characteristic CMIT definition and a unique identification

number for computer application. By computerizing appropriate portions Of the

CMIT definition for each sentinel event, a fast and reliable check can be made
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to see if a pattern of abnormal health exists which would not otherwise be

apparent without an evaluation of the full medical record.

Application of the SHE(O) surveillance does not provide

adequate information for the occupational physician to make a decision on

presumptive association between a computer generated sentinel health event

"rport, and an actual occupational disease process in an individual. Rather,

the report geiierated by this approach provides a first level screen which, due

to extre.e sensitivity, will have false positives. Nevertheless, the

occupational physician can use this type of report to determine which

employees' full records warrant a more thorough analysis.

Because the data management system conceptually designed to

support the marine medical monitoring program incorporates the Coast Guard's

CGOHMIS system, the SHE(O) method will be available for surveillance of

occupational diseases in the MMMP.

111.4.7 Data Management Syste

A conceptual design for a data management system (DMS) to

provide a record of the data generated by the marine occupational safety and

health program (MOSHP), including medical monitoring and industrial hygiene,

and to provide a means of rapid ýccess to data files for specific information

for data summaries is describfý in Appendix G of this report. The approach is

based on use of microcomput•rs to interface with the CGOHMIS [311 database

management system currntly being implemented by the U.S. Coast Guard Office

of Health Services. The CGOIHMIS is itself an adaptation of the Flow II Gemini

system developed by Flow General, Inc., and is operated by the Coast Guard

through a time sharing arrargement. The capabilities of CGOHMIS will be

extended for two separate applications: one for U.S. Coast Guard operations

and a second one for application to the marine industry.

It must be noted that the Coast Guard has developed the

CGOHMIS database manageer.t system for internal Coast Guard use only. The

system is not available to the general maritime industry through the Coast

Guard and there are no plans to make it available. If an industry group wants
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to utilize the modified CGOHMIS system via a microcomputer interface, it would

be necessary that a time sharing arrangement bo made with Flow General, Inc.

or a licensed operator of the Flow II Gemini database management system. The

software developed for the MOSHP OMS and the modified CGOHMIS software could

then be available lo any industry group through such a time sharing

arrangement.

Input data for the ONS will be collected by use of the 15 data

forms listed in Table 12. A copy of each of these data forms is presented in

Appendix G. ODS Data Forms 1-9 are standard data forms currently used by the

USCG Office of Heajlth Services as input for the Coast Guard Occupational

Health Management Information System (CGOHMIS). 0MS Data Forms 10-15 have

been specially desligned to provide input for the MOSHP OMS.

Im lementation of the MOSHP by an industrial user group would

require evaluation of the applicability of the information on OMS Forms 1-15

for the specific user and preparation of a set of user-specific data forms.

It is anticipated that the user specific data forms would identify the user

group on each of the forms with minimal revisions to the data format so as not

to require revision of the user-friendly data entry mode of the MOSHP DMS.

Output from the DMS will provide information to support the

administration of the medical monitoriong and industrial hygiene programs and

will produce medical support information for the physicans performing medical

examinations. The CGOHMIS, on which the OMS is based, produces a medical

report which covers medical and occupational history. Specifically covered in

the medical report are personal health history, work history, physiological

results, audiometry results, electrocardiogram results, and laboratory

results. Data are presented for the most recent examination and For each of

the three preceding examinations so that outstanding changes or trends may be

observed. In addition, an evaluation report is prepared which provides a

summary of results outside reference ranges. These medical and work history

reports will be included in the MOSHP medical support information provided to

the occupational physicians.
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TABLE 1'. OMS DATA FORMS

OMS Standard
Form No. Form No. Description

1 SF 93 Report of Medical History
2 SF 507 Clinical Record: Continuation of SF93 for OMMP
3 CG 5197 Occupational History
4 SF 88 Report of Medical Examination
5 SF 507 Clinical Record: Continuation of SF 88 for OMMP
6 SF 507 Clinical Record: Report on OMMP Periodic Examination
7 00 2215 Reference Audiogram (Baseline Exam)
8 Do 2216 Hearing Conservation Data (Follow.-up Exams)
9 CGHQ 5386 Industrial Hygiene Workplace Monitoring Form

10 -- Potential Exposure Log (for individual workers)
11 -- Record of Cargos Loaded
12 -- Record of Ship's Personnel
13 -- Incident Report Form
14 -- Confined space Ertry Permit
15 -- Request for Industrial Hygiene Data

At present CGOHMIS does not cover exposure history. The DMS

will be developed to process data from OMS Forms 9-14 listed in Table 12 to

produce an exposure history which includes potential exposures, confined space

entries, and unusual exposure epis des. Any personal dosimetby nn file for

the individual will also be included. This exposure history information will

also be included in the MOIHP medicdi support information provided to the

occupational physicians.

If the physician should desire additional informdtion from the

industrial hygiene files, OMS Form 15 listed in Table 12 will be used to

request industrial hygiene data from the files for a specific marine hazardous

substance or substances and a given work scenario. An industrial hygiene

report will then be prepared from the data on file and forwarded to the

physician.

111.5 Applications

A flow chart which depicts the sequence of events in the MMMP is

presented in Appendix H. The flow chart begins with establishment of an

occupational safety and health medical monitoring staff and proceeds through
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the scheduling and performance of medical examinations to the informing of the

employee of examination results.

The MMMP is designed to be applied by any organization employing marine

hazardous chemical workers. Implementation will require specific application

of the various facets of the program as appropriate for the given

organization: U.S. Coast Guard, shipping company, barge and towing company, or

marine union. In general, the major activities will involve:

(1) Commitment by the organization to improvement of marine hazardous

chemical worker safety and health,

(2) Establishment of a medical monitoring program staff,

(3) Establishment of an industrial hygiene program to complement
medical monitoring,

(4) Oetermination of the marine hazardous substances which must b2
considered in medical monitoring,

(5) Oesignation of the worker populations who are occupationally
exposed and must be enrolled in medical monitoring,

(6) Establishment of a specific medical monitoring plan including
scheduling of examinations and specification of examination
protocol and guidelines,

(7) Selection of occupational physician support to perform medical
examinations,

(8) Provision of instructions and support materials to occupational
physicians including hazardous substances data, biochemical and
medical information of examination protocol and guidelines,
medical support information, and specification of standard forms
for collection of medical information (DMS Forms 1-8),

(9) Establishment of procedures to colltect potential exposures
information on all personnel enrolled in the medical monitoring
program with use of DMS Form I0 or with DMS Forms 11 and 12,

(I1) Establishment of a data management system to store and process
medical and industrial hygiene records and to schedule medical
examinations,

(11) Schedule medical examinations and inform personnel; specify
requirements for fasting and abstention from alcohol for blood and
urine tests,
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(12) Prepare medical support information for physicians including
medical and work history records and exposure history including
potential exposures, confined space entries, unusual exposure
episodes, and any personal dosimetry on fil.,

(13) Occupational physicians conduct medical examinations per MMHP
protocol and guidelines with use of DMS standard forms,

(14) Respond to physician request for industrial hygiene data (DMS Form

15) as required,

(15) Receive medical data from physicians on OMS standard forms,

(16) Decide employee disposition and inform employee of results,

(17) Input pertinent information into DHS,

(18) Revise procedures as required,

(19) Continue scheduling and performance of medical examinations.
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IV. CONCLUSIONS

1. A medical monitoring program is needed to assist in improving the

health and safety of the marine hazardous chemical worker.

2. The medical monitoring program for the marine hazardous chemical worker

must provide a method which will adequately screen for adverse health

effects of occupational exposures to noise and toxic chemical

substances.

3. A complementary industrial hygiene program that provides preventive

measures to avoid adverse occupational exposures is essential to marine

safety and health; medical monitoring, alone, is insufficient.

4. To augment environmental monitoring, biological monitoring of exposed

or potentially exposed workers is applicable in a limited number of

exposure circumstances and should be included in a comprehensive

industrial hygiene program.

5. Information on exposures and potential exposures, made available to the

physician performing a medifl examination, is essential in diagnosing

health effects potentially related to occupational exposures.

6. There is need for a systematic record of potential exposures for marine

personnel who routinely encounter potential for exposure to toxic

chemical substances.

7. There is need for centralized medical records to support the medical

care of merchant mariners. At present, there is none, ane this

circumstance impedes the provision of adequate medical care.
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V. RECO4ENOATIONS

1. Class 1 and Class 2 marine hazardous substances are the minimum set of

substances important to medical monitoring and should serve as a

baseline for any specific marine medical monitoring application.

2. The operator of a specific marine medical monitoring program should

also consider the inclusion of additional substances from other classes

in the set of substances important to medical monitoring, as deemed

appropriate for the specific operational setting.

3. Exposure or potential for exposure to Class 1, Class 2, and/or other

designated marine hazardous substances should be used as a basis for

enrollment of personnel in a marine medical monitoring program.

4. Measured exposures to designated marine hazardous substances should be

considered an occupational exposure for medical monitoring purposes if

the concentration of the toxic substance(s) equals or exceeds 50% of.

the TLV-TWA of the substance or mixture of substances.

5. On the basis of exposure or potential for exposure, certain job titles,

work assignments, or work scenarios should be categorically designated

as occupationally exposed for medical monitoring purposes. All

personnel engaged in such activities should be enrolled in a medical

monitoring program.

6. Because a safe level of exposure to carcinogenic substances cannot be

defined, the objective should be to reduce exposures to the lowest

possible level for Class I marine hazardous substances.

7. Marine workers should be made aware that Class I marine hazardous

substances can cause cancer and that the effect of exposure to these

substances may not occur until many years after exposure.
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8. For all personnel enrolled in the marine medical monitoring program, a

potential exposures log should be maintained to record potential

exposures to Class I and Class 2 marine hazardous substances and the

log should be included in the medical record file of the individual.

9. Medical support data should be prepared and provided to occupational

physicians prior to the medical examination which includes record of

potential exposures, unusual exposure episodes, and personal dosimetry

on file.

10. An industrial hygiene workup should be available to the physician, on

request, which provides a summary of data on file for measured

concentrations of a given marine hazardous substance in specified work

scenarios.

11. Biological monitoring methods should be developed for-all Class 1

s--bstances.

12. CGOHMIS should be upgraded to include a potential exposure log in the

medical record file.

13. CGOHMIS should be upgraded to allow occupational physicans to request

an industrial hygiene workup for specific marine hazardous substances

and specific work scenarios.

14. Because additional chemicals are continually being added to those

regulated in marine commerce and new health data on chemicals

previously classified can result in a need for change of previous

classification, the HSDS should be expanded and maintained with current

information as it becomes available.

15. Biochemical and medical data sheets should be developed for additional

marine hazardous substances as data become available.
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16. HSOS output and biochemical and medical data sheets should be made

available to all occupational physicians who perform medical

examinations on marine hazardous chemical workers.

17. Bechuse a centralized medical records system for merchant mariners is

needed which the Coast guard is not in a position to directly provide,

the Coast Guard should use every opportunity to actively encourage and

support the provision of some form of central medical record file for

seamen, perhaps through existing marine .)rganizations or associations.
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GLOSSARY OF MEDICAL ABBREVIATIONS

Medical
Abbreviation Description

BP Blood pressure

B-reader Person qualified to interpret radiographs for asbestosis,
silicosis, and other lung disorders

BUN Blood, urea, nitrogen analysis

CBC Complete blood count

EKG Electrocardiogram

ETOH Ethyl alcohol

FEF 25-75 Forced Expiratory Flow; the rate of flow from the point of 25%
to the point of' 75% of the expired volume

FEV-1 Forced Expiratory Volume - the volume of air expired In one
second

FVC Forced Vital Capacity - the largest volume of forcibly expired

air following a maximum inspiration

GGT Gamma glutamyl transferase

Hct Hematocrit

Hgb Hemoglobin

HPF High power field microscopic examination

hx history of

IVP Intravenous pyelogram

LAT Lateral view

LDH Lactate dehydrogenase

P Pulse

PA Posterior - anterior view

pH Degree of acidity or alkalinity as indicated by a measure, of
the hydrogen ion concentration

R Respiration rate

RBC Red blood count
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GLOSSARY OF MEDICAL ABBREVIATIONS (cont'd.)

SGOT Serum glutamic - oxaloacetic transaminase

SGPT Serum glutamic - pyruvic transaminase

SMAC-12 Blood chemistry profile for 12 specific parameters

T Temperature

TIBC Total iron binding capacity

U/A Urinalysis

WBC White blood count
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MARINE HAZARDOUS SUBSTANCES

This appendix contains a listing of marine hazardous substances for

consideration in medical monitoring design. The listing is alphabetical, by

chemical name, and contains three types of substances:

(1) Bulk liquid cargo substances regulated under 46CFR Subchapter 0,

(2) Bulk liquid cargo substances regulated under 46CFR Subchapter 0, and

(3) Non-cargo toxic substances encountered in the marine environment.

Three columns of information are provided in the listing: the chemical

name, the CHRIS Code used in the U. S. Coast Guard Chemical Hazards Response

Information System, and indication of the CFR designation of 0 for cargo

substances regulated under 46CFR Subchapter 0, and 0 for cargo substances

regulated under 46CFR Subchapter 0. Non-cargo substances are indicated by

blanks in both the CHRIS Code column and the CFR column.
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20-DEc-e5
CHEMICAL NAME CODE

ACETALDEHYDE AAD 0

ACETIC ACID AAC 0

ACETIC ANHYDRIDE ACA 0

ACETONE ACT D

ACETONE CYANOHYDR IN ACY 0

ACETONITR ILE ATN 0

ACETOPHENONE ACP 0

ACETYL TRIBUTYL CITRATE D

ACRYLAMIDE (30% OR LZSS) AAM 0

ACRYLIC ACID ACR 0

ACRYLONITR ILE ACN 0

ADIPONITRILE ADN 0

ALCOHOLS (MIXED) D

ALKENYL SUCCINIC ACID D

ALKENYLSUCC INIC ANHYDRIDE D

ALKYLBENZENESULFONIC ACIDS ABS 0

N-At KYL PHTrALATES D

ALKYL SUCCINNATE FORMALDEHYDE HYDROXY AM D

ALLYL ALCOHOL ALA 0

ALLYL CHLORIDE ALC 0

2-(2-AMINOETHOXY)ETHANOL AEX 0

AMINOETHYLETHANOLAMINNE AEE 0

N-AMINOETHYLPIPERAZINIE AEP 0

AMlMONIA, ANHYDROUS AMA 0

AMMONIUM HYDROXIDE, 28 PERCENT AG. AIMH 0

N-AIMYL ACETATE M 0

N-A4M YL ALCOHOL AAN 0

AMYL. ENE D

N-A•JYL METHYL KETONE AMK D

AMYL TALLATE D

ANILINE ANL 0

ASBESTOS--AMOS I TE
ASBESTOS--CHRYSOT ILE
ASBESTOS--CROC IDOL ITE
ASBESTOS--OTHER
ASPHALT ASP D

ASPHALT BLENDING STOCKS: ROOFERS FLUX ARF I)

ASPHALT BLENDING STOCKS: STRAIGHT RUN RE ASR D

BEHENYL ALCOHOL D

BENZENE BNZ 0

BENZENE HYDROCARBON MIX 0) OR - 10% BEN) BMB 0

BENZENE HYDROCARBON MIX (WITH ACETYLENE) BHA 0

BFNZENESULFONYL CHLORIDE BSC 0

BENZENE, TOLUENE, XYLENE MIXTURE BTX 0

BENZYL ALCOHOL BAL D

BENZYL CHLORIDE BCL 0

BERYLLIUM
BICYCLIC TERPENEL POLYAMINE AMIDE SALT D

BISPHENOL A DIOLYCIDYL ETHER BDE 0
BUTADIENE (1,3 BUTADIENE) BDI 0

BUTADIENE. BUTYLENE MIX WITH ACETYLENES BBM 0
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CH-EhICAL N4DNE CHRIS CFR
CODE

BUTANE. BUT 0
N-BUTVL ACC ATE BCN D
SEC -BUTYL -C ETATE BTA D
ISO-BUTYL Aj4RYLATE SAr 0
BUTYL ACRY, "TE (INH' (ISO. N, AND MIXES) BAR 0
N-BUTYL ACi~fLATE BTC 0
N-BI.JTYL AL -T-HOL BAN 0
SEC-BUTYL AfCOHOL SAS D
TERT-BqUTYL 4LCOH'JL BAT 0
BUIYLAMINEI IALL I SOMERS) STY 0
N-80TYLAMit IS A.1 0
SEC-SUTYLA-i NE BTL 0
TERT-BUTVLAt INE SUA 0
BUTYLBENZYL PHTHAL ArE SPH D
SUTYLENE BTN 0
SUTYLENE G,- COL D
1,2 BUTVLE.Nt OXIDE STO a
aijrYLENE P'3LlYGLY~COL D
N-BUTYL ET-4-1R STE 0
BUTrYL HEPTij KETONE 0
ISO-BUTYL MCITHACRYLATE SMI 0
N-2UTYL METHACRYLATE BMN 0
BUTYL METHY KETONE D
BUTYL STEAR TE D
BUTYL TOLUENE (P-TERT) D
ISO -BUTYRALDEHYDE BAD 0
SUT'IYRALDEHVZE (ISO, N. AND mIXT1JRES) BAE Q
N- BUTYRALDEHYDE BTR 0
GAMMA- BUTYAQLACTONE SLA 0
C AJM IUM
CALCIUM AL%ýLPHENATE 0
CALCIUM AL6ViL SALICYLATE CAK D
CALCIUM AM1140 NONYL PHENOLATE D
CALc IUM CAr-OXYLATE D
CAMPHOR CPO 0
CAMPHOR (O,!.) CPO 0
CAPPOLACTIAII(SOLUTICN) CLS D
CAarBOLC oWi (PHENOL) CEO a
CARBON BLACk BASE 0
CARBON DISULIFIDE CBS 0
CARBON MONOG IDE
CARBON TETRACHLORIDE CST 0
CAUSTIC POTASH SOLUTION CPS a
CAUSTIC SODA SOLUTION CSS 0
CETYL ALCOHOL 0
CETYL-EICOSYL METHACRYLATE CEM 0
CETYL STEARYL ALCOHOL D
CHEMICAL WASTES (CHPLOR HCARBONS & CAUST) CWC 0
CHLORINE iL
CHLOROACETIC, ACID SO'LUTION (Box OR LESS) CHP1 0
CHLOROBEN7EN E CR8 a
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20-DEC-0~5
CHEMICAL NAME CHRIS CFR

CODE

CHLOROFORM CRF 0
CHLOROHYrDRltk'S (CRUDE) CHO a
CHLOROPRENrE CRP 0
2-CIHLOPOPROJPIONIC ACID CLA 0
3-CHLOROPROP IONIC ACID CLP 0
2- AND 3-CHLOROPROPIONIC ACID MIXTURE CPM 0
CHLOROSULFONIC ACID CSA 0
CHLOROTOLUENE (0, M. P, AND MIXTURES) CHI 0

M-CLORTOLENECTh 0
0-C HLOROTOLUENE CTO 0
P-CHLOROTOLUENE CRN 0
CHROMIUM (vI)
CLEANING SPIRIT (UNLEADED) D
CREOSOTE CCIJ a
ri-CR ESOL CRL 0
O-CRESOL CSL 0
P-CRESOL CSO 0
C RE SOL S CRS 0
CRESYLATE SPENT CAUSTIC CSC 0
CROTONALDEH'YDE CTA -0
C UPINE cuml 0
CYCLOHEXANE CHX 0
CYCLOHEXANCIL CNN 0
CYCLOHEXANCNE CCX a
CYCLOHEXYLAMINE cHA a
CYCLOPENTAD IENE POLYMERS 0
P-C YMENE CAIP 0
N-DECALDnEHVZE DAL D
DECANE DCC 0
I -DECENE XCE 0
DECYL ACRYI-ATE (ISO, N. AND MIXTURES) DAT 0
N-DECYL ACP'YLATE DAR 0
N-DECYL ALCOTJ4OL DAN D
N-DEC VLBENZENE DBZ D
DETERGENT ALKYLATE D
DIACETONE ALCOHOL DAA D
DIA1MMONIUM SALT OF ZINC EDTA (SOLUTION) DSZ a
DI-N-BUTfLAMINE DBA 0
DIBUTYL CAPBINOL D
DIBUTYL PHTHALATE DPA D
M-D ICHLOROBENZENE DIM 0
O-DICHLOROBENZENE DBO 0
P-D ICHLOROBENZENE DBP 0
DIC14LORODIFLUOROMETHANE DCF 0
1, 1-DICHLIJROETHANE DCH 0
2. 2'-DICHLOPOETHYL ETHER DEE 0
DIC14LDROISOPROPYL ETAER DCI 0
DICHLOROMETHANE (METHYLENE CHLORIDE) DCM 0
DICIILORDMONCFLUOROMETHANE DFI 0
2. 4-D)ICHLOROPHENOL DCP 0
I. 1-DZCHLOROPROPANE DPI 0
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20'-DEC-85
CHL.MICiAL NAME CHRIS CFR

CODE

1. 2-DICHLOfiCPROPANE DPP 0
1. 3-DICHLORC-PROPANE DPC u
1, 3 -DICHLOr-PROPENE. DPU a
DICHL0ROPRQ)PENE (1,1- 1,2- 1,3- AND MIX) OPS 0
DICt1LOROPROJFENE,DICHLOROPR0PANE MIXTURE) DIIX 0
2, 2-DICHLOPC.PROP IONIC ACID DCN 0
DICHLOROrET'RAFLUOROETHANE DTE 0
O ICYCLOPEN TADIENE DPT D
DI ETHANaL.AM9INE flEA a
DI ETHYLAM INE DEN 0
0 IETHYLBEN.7ENE DEB D
DIETHYLENE GLYCOL DEC 0
DIETHYLENE GLYCOL DIETHYL ETHER D
DIETHYLENEi;;YCOL. MONOBUTYL ETHER ACETATE DEM 0
DIETHYLENE GLYCOL MONOBUTYL ETHER DME 0

,DIFTHYLENE,-LYCOL MONOETHYL ETHER DGE D
DTETHYLENE GLYCOL MONOETHYL ETHER ACETAT D
DIETHYLENE&.LYCOL. MONOMETHYL ETHER DOtI 0
DIETHYLENE GLYCOL r¶ONOME.THYL ETHER ACET 0
DIETHYLENE GLYCOL MONOPHENYL ETHER D
DIETHYLENETr IAMINE DET a
DIE THYLETH.A"CLAM INE DAE '0
DI-'2-ETHY'LHEXYL)PHICSPHOR[C ACID DEP 0
DI (ETHYLi+.A'L)PHTHALATE 0
DIETHYL PHTHýALATE DPH D
DIETHYL SULFATE DSU 0
DIHEPTYL PHTHALATE OMP D
DIHEXYL PHTHALATE 0
DI ISOBUTVLAMINE DBU 0
DI ISOBUTYL .:ARBINOL DBC 0
DlITSOBUTYLEN.E DBL D
DIISOBUTYL KETONE DIK 0
DIISOBUTYL. PHTHALATE DIT 0
DI ISODECYL PHTHALATE DID 0
DIISONONYL PHTHALATE DIN D
DlITSOOCTYL PHTHALATE DIG3 D
DI ISOPROPANOLAMINE DIP 0
DI ISOPROPYLAMINE DIA 0
Dl ISOPROPYL BENZENE D
D IMETHYLACETAMIDE DAC 0
DIMETHYLAIINE DMA 0
DIMETHYLAMINE SOLUTION (45% OR LESS) DM0 0
DIME'IHYLA1MlNE SOLUTION 045% AND <-55%) DP¶Y 0
DIMETHYLAMINE SOLUTION (55% AND <65%) Dmc 0
DIMETHYL AMMONIUM-2, 4-DICHLObR0PHENOXYACE DDA 0
N,N-D,-'IETHYLCYCLOHEXYLAMINE DXN 0
DIMETHYLETHANOLAMINE DM9 0
DIME.THYLFORMAMIDE DrIP 0
DIMETHYL PHTHALATE DTL D
2. 2-DIMETHYLPROPANE-1. 3-DIOL D
DINONYL PHTHALATE 0
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CHEMICAL NAýNE CHRIS CFR
CODE

DI1 (OC T'YLPt*HF'L) AM 1NE D

DIOCThvL PH:i:ALATE DOP 0

1. 1 -DIQXAN. DO x 0

DIPFNIENE DPN 0

SI PHEN'ý'L OIL D
DIPHENYL D 'rHENYL OXIDE DDO D

D IF: EN'vc t-t:',ER OFPE D
C' :iENvLNE".J.ANE C 1 1SOC i'ANA TE Opm Q

D 1--N-FRCP PY -ýMI NE DNA a
(7,[PR0PYLEWr GLf'COL DFG D

D~O~YEN~GL'YOL 110NOMETHYL ETHER0
DISTILLATES FLASHED FEED STOCKS OFF D
CISTILLATEzE STPAI.;HT PUN DSP 0
01iJNDE,:'L rr-'r'HALt--E DU~P 0
50iDCCCANE D,
_COCEC ANOL. DEN 0i
LJJ5CEtNE COO: 0)

i-CODECENE DDOC D

I)CCEC YLOLN £-'NE U6I 0
3CCECL DU>--EN'YL Gt[DE DiSULFONATE SOLN Dos 0

D DE ('y '-?' FT~ -CRPY LAToE 1) II 0
L0C% FE, TAOE,-L rMET-ACRYLATE DDR 0

EF Hl' -P0H~f. I N EPC 0
" -: 0 (LATF D I'4EAP ALCOHOLS, Cll-C15 -r

ETL ANF. ETH 0
"2-ETHOAET---NOL EGE D
21-ETHG0YET-'L ACETATE D
E7' qXYLATE7 DODECANCL EGO D

C-r%'VLATF'; PENTADECANOL EGP D
ET'ýrg-A7EJ TETRADECANOL EDT ri
E'-4ox-'ArE-D TRIDE7CANGL ETD 0
ET-OXYLATF- UNCEC-ANCs.. 0
'ET'i-jXy' TRI"LYCOL ETiG , 0
ETHYL- ýCc.T--E ETA D
E:T-4YL ACRYi-4TE EAC 0

E-'"Y! "L.J-L EAL 0
£ T-Y'AMINPE EAM 0

E7r-ýLAMINC 40%. OR LESS) EAC 0
ET",JLAHINE *72% CR LESS) EAN 0
EIP4YL. AMYL ý,ETONE D
ETl4V LBENZEN;- ETB 0
El!VYL BUTAt. JL EBT D
t4-ETHYL-N--FijTYLAmINE EBA 0
ETHYL CHLnRIDE ECL 0
ETH'YL CYCLOHEXANE ECY D
N-ETHYL CYCLOHEXYLAMINE ECC 0

ETHYLENE ETL 0
ETHYLENE CA.RBONATE .0
ETHYLENE CHL.OROHY'DRIN ECH 0
ETHYLENE CYANOHVDR IN ETC 0
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20-DEC-85
CHEMICAL NAME CHRIS CFR

CODE

ETHYLENEDIAMINE EDA 0
ETHYLENE DIEROMIDE EDB 0
ETHYLENE DICHLORIDE EDC 0
ETHYLENE GL'YCOL EGL D
ETHYLENE GLVCOL DIACETATE EQY D
ETHYLENE GLYCOL METHYL BUTYL ETHER D
ETHYLENE Gt-COL MONOBUTYL ETHER EGM, 0
ETHYLENE GLYVCOL MONOBUTYL ETHER ACETATE EMA D
ETHYLENE GLYCOL*MONOETHYL ETHER ACETATE EGA D
ETHYLENE GL'COL MONOISOPROPYL ETHER D
ETHYLENE GL:COL MONOMETHYL ETHER EME D
ETHYLENE GLfCOL MONOMETHYL ETHER ACETATE D
ETHYLENE GLYCOL PHENYL ETHER D
ETHYLENE OA[DE EOX 0
ETHYLENE OJIDE,. PROPYLENE OXIDE MIXTURE EPM 0
ETHYLENE - PROPYLENE COPOLYMERS D
ETHYL ETHER EET 0
ETHYLHEXALDEHYDE EHA 0
ETHYLHEXANOIC ACID (ETHYL HEXOIC ACID) D
2-ETHYL HExANOL EHX D
2-ETHYLHEXVL ACRYLATE EAI 0
2-ETHYL HE•YLAMINE EHM 0
ETHYL HEXYL PHTHALATE D
ETHYLHEXYL rALLATE EHT D
ETHYLIDENE NORBORNENE ENB 0
ETHYL METHACRYLATE ETM 0
2-ETHYL-3-PROPYLACROLEIN EPA 0
ETHYL TOLUENE ETE 0
FATTY ACID AMIDES D
FERRIC CHLjRIDE SOLUTIONS FCS 0
FLUORIDES
FORMALDEHYDE SOLUTION FMS 0
FORMAMIDE FAM 0
FORMIC ACID FMA a
F:J1FURAL FFA a
;-IRFURYL Ai-COHOL FAL 0

GAS OIL CPACKED GOC 0
GASOLINE, A4TOMOTIVE (4 23G OB/GAL) OAT 0
GASOLINE AvIATION (4.860 PB/GAL) OAV D
GASOLINE BLENDING STOCKS: ALKYLATES GAK D
0AGOLINE BLENDING STOCKS: REFORMATES ORF D
GACOLINE CASINGHEAD OCS 0
GASOLINE POLYMER GPL 0
GASOLINE STRAIGHT RUN OSR D
GLUTARALDEHYDE (50% OR LESS) GTA 0
GLYCERINE GCR D
GLYCERYL TRIACETATE 0
GLYCIDYL ESTER OF TERTIARY CARBOXYLIC AC 0
CLYCIDYL E3TER OF VEPSATIC ACID 0
GLYCOLS, RESINS, AND SOLVENTS MIXTURE D
GLYCOL TRIACETATE D
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20-DEC-05
CHL.MICAL Netw:E CHRIS CFR

C ODE

GLYOjXAL, 4-7. SOLUTION G0s E.
GPR- ASF D
HEP TAC EC ANf-: 0
HEP TANE- HPT 0.

HEPTANOIC --'10 r1EP D
H-EPTANOL HTW 0
1--HFFTENE -qTE C.
HERB IC ILE I;15-H22 -NO- 1%iQ
HEIAETUVIf TEI4'E aL'vCOL0
HEXAMETHYL-t~i.EDIAMINE ilmD 0
HEXAMFTH-YL- 'Y.EDIAMINE SOLUTION Hfic 0
HFAAME1HyLt7.E i&LYCOL rd

HF. i AM- HXA 0)
HEý ..NOL HXN D
1 -'4.AENE HXE Ci

HEXYLENE *;i -COL HX(G 0

H, TrClCHL0 . ACID 14CL 13
H'vDPC-wLO'.. ACID. SPENT (15%. OP LESS) Hcs C)
HYSý90F! tOJCQ AC 10 HFA 0

H~t'ThN;:HORIE .HDC 0
HFX 0

HvE!£$OGEN 'SFIE
l2- H'y0RGX~ErHV!L ACRYLATE HAI 0
I'NDUSTRi4L. .-ASTES (METHYL. MERCAPTAN. ETC) INW 0
ISGAMYrL AC-C-ATE !AT 0
ISOBUTYL A.. STATE IBA 1)
IS(JBuTYL A.-.:OHOL IAL D
I SCP'jTYLAM7 ';E 1AM 0
l:-QDE2ALl'E-'T~ DE IDA D
I;5t-DEtCYL A,-RYLATE IAI 0
IStJDECYL -.. i-OHOL ISA 0
I SO; iEXANF IHA 0
I SfJC TALI.E.-- DE IOC D
ISCPHORONE IPH 0

ISOPHOPONC ý-IAMINE IPI 0
ISUPHOPONE rIISOCYANATE IPD Q
I SCPRENF IPR 0
ISOPROPYL -'CETATE 11AC D
ISCPROPVL. ALCOHOL icA D
I SOPROPYLAMtI NE 1:3P 0
ISOPROPYLAMINE (90% OR LESS) IPO 0
ISOPROPYL ETHER I FE 0l
I SOYALERAL-DEHYDE IVA 0
JET FUEL: JP-I kKEROSENE) Jpo D
JET FUEL: jP'-73 Jp7 0
JET FUEL: JF-4 JPF r.
JET FUEL; JP-5 (KEROSENE, HEAVY) JPVl D
KEROSENE KRS D
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20-DEC-E15
CHEMICAL NAM1E CHRIS CFR

CODE

LACIIC ACI.Ž LTA D
LARD D
LATEX, LIG½ID1 SYNTHETIC LLS D
LEAD DUST
LEAD FUMES
LIQUIFIED NATURAL GAS (OR LPG) LNG 0
MAGNESIUM !vfGNYL PHENOL SULFIDE D
MAGNESIUM S'JLFONATE D
MALEIC ANHYDRIDE MLA 0
MALEIC ANHYDRIDE COPOLYMER D
MANG;ANESE (FUME)
2-MERCAPTOi3ENZOTHIAZOLE (SOLUTIONS) MST D
MERCURY
MESITYL OXIDE mso 0
METHACRYLIC ACID MAD 0
METHANE MTH 0
METHOXYTR IGLYCOL MTG D
MF.THYL ACETATE: MTT D
MFTHYL ACETOACETATE 0
METHYL ACETYLENE, PROPADIENE MIXTURE MAP 0
MFTHYLACRYLATE MAM a
METHYL ALCOHOL MAL 0
METHYLAMINE SOLUTION (42% OR LESS) MSZ u
METHYL AMYL ACETATE MAC D
METHYL AMYL ALCOHOL (METHYLISOBUTYL CARS. MAA D
METHYL BROMIDE MTS a
METHYL BUTANOL (rSOAMYL ALCOHOL) D
MET HYL-T-B'JTYL ETHER MBE D
METHYL CHLORIDE MTC 0
2-METHYL-6-ETHYL ANILINE MEN 0
METHYL ETHYL KETONF (2-BUTANONE) MEK D
-2-METHYL--5-ETHYLPYRIDINE MEP 0
METHYL FORMAL MTF D
MFTHYL FORMATE MFM 0
METHYL HEPrYL KETONE (ETHYL AMYL HEPTANO MHK 0
2-METHYL-2-HYDROXY-3-BUTYNE MHB 0
METHYL ISOB3UTYL CARBINOL MIC 0
MEHTYL ISOI3UTYL KETONE (HEXONE) MIK D
METHYL METHACRYLATE MMM 0
METHYL NAPHTHALENE MNA D
2-METHYL PENTENE MPN D
2-METHYLPYR IDINE MPR 0
1 -METHYLPYRROLI DONE MPY 0
ALPHA-METHYLSTYRENE MSR a
MINERAL SPIRITS MNS 0
MONOCHLORoDIFLUOROMETHANE MCF 0
MONOCHLOROTETRAFLUOPOETHANE MTE 0
MONflCHLOROTRIFLUOROMETHANE MCM 0
MONOETHANOLAMINE (ETHANOLAMINE) MEA 0
MONOrISOP ROP ANOLAmrINE MPA 0
MORPHOLINE MPL 0
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20-DEC-95
CHFMICAL N,'s CHRIS CFR

CODE

MOTOR FUEL 4,NTIK.NOCK CMFDS (PB ALK.'LS) MFA 03
NAPHTHA: ARMATIC (10% OR LESS BENWENE) D
NAPHTHA: C:-ýL TAR NCT 0
NAPHTHA. Cr7-CKING FRACTION D
NAPHTHA: Htý-4-VY
NAPHTHALENE NTM 0
NAPH-TW4A P-;:AFF INIlC D
NAPHTHA PETROLEUM C.
NA.PHTHA. S..LVENT N'V 0
Ne-.P:,iTHA ST:DDDARD SOLvENr NE S 0
NAPHTH'A: VM & P t'75*/ NAPHTHA) NVM D
NAPHTHENIC ACID NTI 0
NICK'(EL.
NITRIC ACID NAC 0
NITRIC ACID (70% ORLESS) NCD 0
NITROBENZE:JE NTB 0
NITROGE1N, L IGUIFIED NXX 0
NITROGEN O'ýIDES
2-N I TRQPHFKYDL NTP 0
1-NI TPOPROPANE NPN 0
NITPOPROPAI'jE (1-, 2-, AND MIXTURES) NF'M 0
2-N ITROPRCW'ANE NPP 0
NITPOPROPA"IE (60%), NITROETHANE (40%) NNM 0
0-NITROTOL .ENE NIE 0
NITROTOLUENE (0, P, AND MIXTURES) NIT 0
P-N ITROTOLluENE NTT 0
NONANE NAN D
NONANOIC A-:ID D
NONANOJC-TAIDECANOIC ACID MIXTURE D
NONE.NE NON D
1 -NONENE NNE D
NONYL ALCOHOL D
NONYL. PHENOL. NNP D
NONYL PHENOlL (ETHOXYLATED) D.
NONYL PHEN13L SULFIDE (30% OR LESS) D
OC TADECFNE D
OCTADECENEAilDE (OLEAMIDE) D
OCTANE CAN ID
OCTENE D
OCTYL ACETArE D
ISO-OCTYL ALCOHOL D
N-OCTYL ALCOHOL D
OCTYL EPOXYTTALLATE QET D
OCTYL PHTHALATE 0
OIL. CLARIFIED OCF D
OIL.' CRUDE (SOUR) OIL D
ýOIL: DIESEL ODS D
OIL, EDIBLEý BEECHNUT D
OIL, EDIBLE: CASTOR OCA 0
OIL. EDIBLE. COCOA BUTTER D
OIL, EDIBLE. COCONUT CCC D



20-DEC-65
CHEMICAL N.-ME CHRIS CFR

CODE

OIL, EDIBLE: COCONUT OIL, 'ESTERIFIED D
OIL, EDIBLE. COCONUT OIL, FATTY ACID D
OIL, EDIBLE COCONUT OIL, METHYL ESTER D
OIL, EDIBLE: COD LIVER D
OIL, EDIBLE. CORN D
OIL, EDIBLE. COTTONSEED OCS D
OIL, EDIBLE COTTON SEED FATTY ACID D
OIL, EDIBLE. FISH OFS 0
OIL, EDIBLE. GRAPESEED D
OIL, EDIBLE: GROUNDNUT D
OIL, EDIBLE: HAZELNUT D
OIL, EDIBLE. LARD OLD D
OIL, EDIBLE. MAIZE D
OIL, EDIBLE. MUSTARD SEED D
OIL, EDIBLE. NUTMEG BUTTER D
OIL, EDIBLE. OLIVE OOL D
OIL, EDIBLE: PALM OPM D
OIL, EDIBLE PEANUT OPN D
OIL, EDIBLE. POPPY D
OIL, EDIBLE RAISIN SEED D
OIL, EDIBLE' RAPESEED D
OIL, EDIBLE. RICE BRAN. D
OIL, EDIBLE. SAFFLOWER OSF D
OIL, EDIBLE SALAD D
OIL, EDiBLE: SESAME D
OIL, EDIBLE. SOYA BEAN OSB D
OIL, EDIBLE. SOYBEAN (EPOXIDIZED) D
OIL, EDIBLE SUNFLOWER SEED D
OIL., EDIBLE: TUCUM OTC D
OIL, EDIBLE. VEGETABLE OVG D
OIL, EDIBLE. WALNUT D
OIL, FUEL: NO. 1 (KEROSENE) OON 0
Oil, FUEL. NO. 1-D OOD D
OIL, FUEL: NO. 2 OTW D
OIL, FUEL: NO. 2-D OTD D
OIL, FUEL: NO. 4 OFR D
OIL, FUEL: NO. 5 OFV D
OIL, FUEL: NO. 6 OSX D
OIL, MISC: ABSORPTION OAS D
OIL, MISC: ALIPHATIC D
OIL, MISC: ANIMAL D
OIL, MISC: AROMATIC (3% OR LESS BENZENE) D
OIL, MISC: AVIATION F2300 D
OIL, MISC: CASHEW NUT SHELL OCN 0
OIL, MISC: COAL D
OIL, MISC- COAL TAR OCT D
OIL, MISC: CROTON OCR D
OIL, MISC: GAS, LOW POUR D
OIL, MISC: GAS, LOW SULFUR 0
OIL, MISC: HEARTCUT DISTILLATE D
OIL, MISC: LANOLIN D
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20-DEC-S5
CHEMICAL Ný-1iE CHRIS CPR

CODE

OIL, MIS:C- -NSEED OLS D
OIL, MISC LUBRICATING OLS 0
OIL, MISC ~INER AL. OMN 0
-IL. I, hINERA!. SEAL' OMS D
0IL. MI5)C :'OTOR OMT 0
OIL, MI St' , EATSFiOf1'J 'JNr c.

15 1L. M I FC FENETRATiýýc, CiPT D
OIL, %I15 I ERILLA D

0 : 1: ~L C HAR 0
OIL, MISC: P I NE D
OIL,. 1I SC - IANGE ORG 0
OIL,. 'I SC: PESID!,r4 0
C;I L. MISC -;ESIN ORS D
OIL, MISC P E S I N 01 '-: ETROLEUJM 0
Oll , MISC- ROAD ORD 0
OIL, MISC. R:OSIN ORN 0
OIL. MISC. --?EAL 0
OIL, M Ii'-ýC I - OAPSTOCw 0
OIL, M 1 2C. '-IPERM asp 0
OIL. MISC LSPINDLE 050 a'
11IL., M ISC: L 'PRAY OSY 0
OIL, MISC: rALL OTL D
OIL. MISC -,ALL, FArTTy ACID 0
OIL. MISC 7ANNER'S oVrN D
OIL, MISC 7RANSFORMEP OrF 0
C fL., MISC 7 U N D
OIL, MISC- TURBINE OrS D
OIL. MISC WH'ALE D
OIL. MISC- WHITE (MINERAL) D
OIL, MIESC 6,1000 D
OLEIC. ACID OLA D
OLEUM OLM 0
OLEYL. ALCOH!2L (OCTADECANOL) 0
OR'PANTC AMTIJE 70 0
OZONE
PAINT PIGMENTS (DRY)
PARALDEHYDE PDH 0
PENTAC HLOROETHANE PCE 0
PENTADECANIOh POC D
1. 3-PENTADIENE PD! 0
PENTAETHYLEJ4E GLYCOL 0
N-PENTANE PTA D
I -PENTENE PTE D
PERCHLOROETHYLENE( TETRACHLOROETHYLENE) PER 0
PETROLATUM PTL D
PHENOL PHN 0
PHOSPHORIC ACID PAC 0
PHOSPHOR IZED BICYCLIC TERPENE D
PHOSPHORUS, WHITE PPW 0
PHTHALATE PLAST IC IZERS D
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20-DEC -&5
CHEMICAL N.A:-.1E CHRIS CF'R

CODE

PHTH4ALTC Al -VDRIDE PAN 0
P1 NENE D
POLYAL'(ENY... SUCCINIC ANHYDRIDE AMINE D.
POLYAMINE, AIMIDE MIXTORE D
FOLYIBUTENE PLB 0

P,)LYE7[4*LE- GLYCOL D
F0LYfLT'."yL-E',. POLYAMINES PE13 0
POL'Y 1-3013UT, iENE D
FJLYMER17 E' ESTER 0

PGLME~Y7~JEPOL#PHE-NNL ISOCY~ANATE PPI 0
POL'YPRGiPyL-U E PLP D
POLYPROPYL-C E GLYCOL PGC 0
POLYPROPYLEIýE GLYCOL METHYL ETHER PGM 0
POLYSTYRENE DIAILWKL MALEATE D
POL'yVINYLBEThZYLTRIMETHYL AMMONIUM CHLORI PVB 0
PROPANE PRP 0
N-PROPANOLt."1-iNE PLA 0
PROFP I ONALDE-i-YDE PAD 0
PROPIONI(' 4ý' ID PNA a
PROPIONIC '4'JHYDRIDE PAH 0
PROPIONirpi-E. PCN 0
N-PROPYL. A'>CTATE PAT D
N-PROPYL Ai-COHOL PAL 0
N-PROPYLAMItNE PRA 0
PROPYL BENZENE D
PROPYLENE PPL 0
PROPYLENE 0'YJTYLENE POLYMER pep 0
PROPYLENE ý' :YCOL PPO; D
PROPYLENE GLYCOL METHYL ETHER PME D
PROPYLENE O'J'*IDE POX 0
PROPFYLENE P'7,LYMER D
PROPYLENE TETRAMER PTT 0
PROPYLENE TRIMER D
PSEUDOCUMENE (1.2, 4-TRIMETHYLBENZENE) 0
PYRIDrNE PRD 0
RUM D
SAND
S ILI1CA
SILICON TETRACHLORIDE STC 0
SODIUM ACETATE, GLYCOL, WATER SOLUTIONS D
SODIUM BOROHvDRIDE (13%.) 681 0
SODIUM BORrJHYDRIDE (<=15%), NAGH/SOLUT sex 0
SODIUM CHLORATE (50%. OR LESS) SDD 0
SODIUM DICHROMATE SOLUTION (<-69%)(CRVr) SDL 0
SODIUM HYDORSULFIDE SOLUTION (<-43%) SHR 0
SODIUM HYPLJCHLORITE SOLUTION (<-15%) SHP 0
SODIUM 2-M;7RCAPT0BENZOTHIAZOL SOLUTION SMB 0
SODIUM SULFONATE D
STEAPIC ACID SRA 0
STEARYL AL(.0HOL (OCTADECANOL) D
STYRENE STY 0
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20-DEC-85
CHEMICAL NAME CHRIS CFR

CODE

SULFOLANE SFL D
SULFUR SXX 0
SULFUR DIOXIDE SF0 0
SUlFURIC ACID SFA 0
SULFURIC ACID, SPENT SAC 0
TAL LOW TLO D
TALLOW FATTY ALCOHOL TWA D
TALLOW NITRILE D
1,1.2,2-TETRACHLOROETHANE TEC 0
TETR ADEC ANOL TTN D
I-TETRADECENE TTD 0
TETRADEC YLBUNZENE TDB D
TETRAETHYLE14E GLYCOL TTO 0
TETRAETHYLENEPENTAMINE TP 0
TETR AHYDROFURAN THF 0
TETRAHYDRON.'PHTHALENE THN D
TETRAPROPYL BENZENE D
TITANIUM
TOLUENE TOL 0
TOLUENEDIAMINE TDA 0
TOLUENE 2, 4-OITSOCYANATE TDI a
TOLUENE DIISOCYANATE, DIPHENYLMET OZISOC TDD 0
0-TOLUIDINE TI.. 0
TR IAR YLP HOSP HATE D
1, 2,4-TRlCHL-OROBENZENE TCB 0
1,1.2-TRICHLOROETHANE TCM 0
TR ICHLOR DETHYLENE TCL 0
1, 2)3-TRICHLOROPROPJANE TCN 0
TRICRESYL PHOSPHATE (Kl% 0-ISOMER) TCP 0
TRICRESYL PHiOSPHATE (>I% ORTHO) TCO 0
TR IDECANE D
TRIDECANOIC ACID 0
TR IDECANOL TON D
I-TR IDECENE TDC D
TRIDECYL BENZENE D
TR IETHANGLAMINE TEA 0
TR IETHYLAMfINE TEN 0
TR IETHYLBENZENE TEE D
TR IETHYLENE GLYCOL TEG 0
TRIETHYLENE QLYCOL DIETHYL BUTYRATE 0
TRIETHYLENE GLYCOL MONOMETHYL ETHER 0
TR IETHYLENETETRAMINE TET 0
TR IETHYL PHOSPHATE D
TRI ISOOCTYL TRIMELLITATE 0
TR IISOPROPANCLAMIWE TIP 0
2. ,24--,RIMETHYL PENTANEDIOL-1, 3-DIISOBUT 0
TIR METHYLACETIC AC ID TAA 0
TRIMETHYL BENZENE 0
TRIMETHYL HEXAMETHYLENE DIAMINE(224,244) THA 0
T'lIMETHYL. NEXAMETHYLENE DIISOCYAN4ATE TfHI 0
2. 2.4-rR IMETHYL-3-PENTANO3L-1-ISOBUrYRATE 0
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20-DEC-85
CHEMICAL NAME CHRIS CFR

CODE

TRIMETHYL PHOSPHITE TPP 0
TRIPROPYLENE D
TRIPROPYLENE GLYCOL TGC D
TRIPROPYLENE GLYCOL MONOMETHYL ETHER D
TRIXYLONYL PHOSPHATE D'
TURPENTINE TPT D
TURPENTINE SUBSTITUTE (WHITE SPIRIT) D
UNDECANOL UND D
1-UNDECENE UDC D
N-UNDECYLBENZENE UDB D
UREA, AMMONIUM NITRATE SOLN (> 2% NH3) UAS 0
N-VALERALDEHYDE VAL 0
VANADIUM
VINYL ACETATE VAM 0
VINYL ACETATE, FUMARATE CCPOLYMER D
VINYL CHLORIDE VCM 0
VINYL ETHYL ETHER VEE 0
VINYLIDENECHLORIDE VCI 0
VINYL NEODECANATE VND 0
VINYLTOLUENE VNT 0
WAX: CAN•ELILLA D
WAX: CARNAUBA WCA D
WAX: PARAFFIN WPF D
WAX: PETROLEUM D
WELDING FUMES
WHITE SPIRIT D
WHITE SPIRIT, LOW AROMATIC D
WINE D
WOOL OREASE 0
M-XYLENE XLM 1)
O-XYLENE XLO D
P-XYLENE XLP 0
XYLENE PARASOL 0
XYLENOL XYL 0
ZINC
ZINC DIALKYLDITHIOPHOSPHATE ZDP D

TOTAL OF 699 ITEM(S) IN TABLE

* CHLORODIFLUOROMETHANE -- SEE MONOCHLORODIFLUOROMETHANE
* ETHYL HEXOIC ACID -- SEE ETHYLHEXAMOIC ACID
* ETHYLENE GLYCOL MONOETHYL ETHER -- SEE. 2-ETHOXYETHANf3L
* QLYCOt DIACITATE -- SEE ETHYLENE GLYCOL DIACITATE
* METHYL AMYL KETONE -- SEE N-AMYL METHYL KETONE
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MERCHANT VESSEL PERSONNEL INVOLVED IN THE BARGING
OF BULK LIQUID HAZARDOUS SUBSTANCES

ON THE U. S. INLAND WATERWAYS SYSTEM

The purpose of this paper is to impart information about merchant vessel

personnel, particularly tankermen, who work on U. S. documented vessels

transporting hazardous bulk liquids on the inland waterways of the United

States. Factors present in the maritime workplace which impact on the

occupational health and salrty of this group of workers, are focused upon and

described. To facilitate the understanding of the specific work milieu, a

"broad brush" general description of the U. S. maritime industry and some

information about the inland waterways commerce are provided. The term

"inland waterways" refers to major rivers' in the continental Unitea States,

including the Gulf Intracoastal Waterway. Unless otherwise identified,

vessels are tugs, tow-boats and barges which ply these waters. Seafarers or

seamen are individuals who hold merchant mariner documents issued by the U. S.

Coast Guard. In general, merchant vessel personnel must possess this document

in order to be emoloyed on U. S. merchant vessels over 100 gross tons. There

are exceptions to this requirement which are listed in Title 46 of the U.S.

Code, Section 8701.

The first section of the paper is an overview of the maritime industry

and the elements of whi':h it is composed. Included in this section are:

(1) definitions of terms used, (2) delineation of federal regulatory

agencies involved, (3) identification of management and labor organizations,

(4) descriptions of prevalent work practices and procedures, and, (5) a

general description of the present economic condition of the maritime

industry. The second section is a description of the inland waterways

industry. It is composed of information and statistics about the Inland

waterway fleet--its commerce, workforce, vessels, amount and kinds of

hazardcus materials transported, licensing and endorsement procedures, medical

services and health benefits for seafarers. This second part concludes with a

grouping of relevant exhibits. The third section focuses on the tankermen of

the inland waterway fleet. Infcrmation Is included about courses and tests

required of those seeking endorsement as tankermen, endorsement procedures as

they relate to hazardous cargos, and proposed new regulations. The fourth and
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final section contains a discussion about health care for mrchant vessel

personnel, including tankermen.

Information was ob,.ained and corroborated through telephione 'nterviews

and reference materials documented in the text. References ire listed at the

end of the paper; individuals contacted are identified in Exhibit 9.

Statistics cited about commerce on the inland waterways were obtained almost

exclusively from a publication (Inlard Waterborne... 1981-82,) of the American

Waterways Operators, Inc., a leading maritime inland waterways trade

association, and a statistical document serial (Waterborne Commerce...1982),

published annually by the U. S. Corps of Engineers. The most recent year for

which findl statistics were available was usually 1982. The Corps of

Engineers compiled its 1982 data from reports of movements completed in 1981

and reported to the Corps between 1March 1981, and 28 Febrjary 1982. When

pertinent, and where possible, data for previous years were cited to indicate

trends.

Overview

The maritime industry is an enigma to most people. Its impact on our

lives is rarely of concern and when considered, it is often thought of in

general, romantic terms. Nevertheless, the bulk of the trade between

countries all over the world is carried by ship, boat or barge. Each country

sets its own rules and regulations regarding registry of vessels and conduct

of maritime business within its national waters. ýIatters of international

concern are discussed and acted upon by the International Maritime

Organization (IMO), an agency of the United Nations.

The U. S. maritime industry and its elements are usually described very

generally. For example, the same word (e.g., ship, boat) is defined

differently by the people or organizations making reference to it. As with

most industries, the maritime industry is loosely divided into a variety of

segments for the conduct of business, maintenance of working relationships,

and the dissemination of information. Differentiation of the maritime

industry into portions is almost always based on some combination of fleet

vessel type(s), cargo-carried, and trade routes. One result of this approach,



which is frequently used, is a separation into parts commonly referred to as

deepsea, inland waterways, Great Lakes, offshore, and fishing.

In a way, "deepsea" and "offshore" are the approximate counterparts of

"coast-wise and foreign" and "mineral and oil." Since the latter two phrases

are not as vague, it was suggested that these labels be used instead (J. Bobb,

personal communication, June 1985). However, ambiguities remain. For

example, using this general classification, ocean-going tankers can be

classified some of the time as being in the mineral and oil part of the

industry and at other times as being part of the cuast-wise and foreign

portion, depending upon the way the vessel is registered (J. Bobb, personal

communication, June 1985). Similar ambiguities are prevalent wher merchant

vessel personnel are discussed. As a result, personnel who work aboard

vessels transporting hazardous bulk liquids are frequently referred to as

"tankermen," whereas, the Coast Guard (CG), which regulates these matters,

classifies as tankermen only those seafarers who have acquired the tankerman

endorsement on their merchant mariners document (MMD). However, seafarers who

hold a valid license as master, mate, or engineer are permitted to serve as

tankermen without having their MMD so endorsed.

As a general rule, each section of the industry is regulated by different

federal agencies and commissions, work practices vary fr-,n one section to

another, each has different trade association and management organizations,

and each section often relates to a very different complement of companies due

to the part of the maritime trade in which the company is engaged. The

Cuncress, the Coast Guard, and the AFL-CIO affiliated unions are about the

only exceptions to this general principle. The AFL-CIO affiliated unions have

little or no presence in the mineral and oi portion of the Industry. They

are, however, well represented, ard play an active role in each of the other

parts of the industry, including fishing. To an outside observer, each sector

seems to be a rather tight society. There are many groups and subgroups that

tend to talk or not talk and work together or not, according to well-

established maritime proticol and long institutional memory about ancient

favors or "beefs" (complaints or disagreements). In the past, there has been

little cross-fertilization and interaction between the various parts of the

maritime industry. There have been few known efforts to form coalitions which
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cut across the full spectrum of the Industry to define and solve common

problems such as the impact of hazardous substance exposure on the maritime

workforce. Two exceptions to this general trend are the U. S. Coast Guard

(CG) and the Seafarers' Health Improvement Program. (SHIP).

As part of its regulatory and enforcement responsibilitie, the Coast

Guard has been one instrument for cross-fertilization and dissemination of

information to various parts of the maritime industry. The CG has been

especially effective with respect to setting standards regarding the

seaworthiness of vessels, describing prudent ship operation am identifying

the rudiments of safety practices for merchant vessel personnel. Another

example is SHIP, which was established in 1978 under the auspices of the U. S.

Public Health Service (PHS). At its inception, this forum was a collaborative

effort between PHS, other federal agencies and the maritime Industry. A
primary purpose of SHIP was to stimulate communication, interaction and

dissemination of information among relevant parties interested in and

responsible for various aspects of the health and safety of the American

seafarer. PHS responsibility to provide medical care for seafarers was

terminated by the Omnibus Budget Reconciliation Act of 1981 (P.L. 97-35,

section 986, no pagination). Since losing PHS as a sponsor in 1981, SHIP has

continued as a non-governmental organization with meeting facilities and a

limited amount of administrative support provided to the group by the Maritime

Administratinn (MarAd), Department of Transportation (A. Friedberg, personal

communication, June 1985).

Accurate, reliable and up-to-date data about the maritime labor force is

extremely sparse and difficult to acquire. No federal agency, including the

Coast Guard, maintains a file of active duty mariners serving in the Inland

waterways. The CG records the fact when licenses, endorsements and other

documents are issued, but it has no system to update the files (J. Pendegraft,

personal communication, March 1985). The Office of Maritime Labor and

Trai~ling (OMLT), in the Maritime Administration collects and compiles various

types of information in small data sets, including the number of members in

AFL-CIO affiliated unions (F. Love, personal communication, February 1985).

The report of the number of e3ch union's members is compiled from information

received by MarAd from telephone requests made to the unions (L. Bartholow,

n C
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personal commupiication, January 1985). Althotgh the Public Health Service

provided medical care to seafarers from 1798 to 1981, its records were never

useful for demographic analysis because they were filed by patient name and

facility. The PHS records of individuals were rarely consolidated or

aggragated by beneficiary group for epidemiological study. Seldom were an

individual's previous records obtained from other PHS facilities except to

solve difficu!l d4agnostic or treatment problems (Source--the writer, based on

professio! al experience while employed in the PHS Bureau which administer2d

the hospitals and clinics). Federal agencies, trade associations and

businesses suct as the Marine Index Bureau (MIB) usually base their estimates

on a combinatidn of individual experiences, tabulations and analyses of

specific phenomena self-reported to them, and information extrapolated from

data collected for other purposes by themselves or another organization (MIB,

memorandum to 'All MIB Member Companies,"--regarding services available and

how to report •o MIB, no date but believed to be circa 1978, p. 1). As a.

result, all knewn sources of statistics about merchant vessel personnel are

probably too ircormplete to be relied upon for anything more than general

impressions. t is possible that, because of the subsidy programs adminis-

tered by MarAdf more is known about personnel and related labor practices in

the coast-wise and foreign portion of the industry than any other.

Maritime unions are of two types, AFL-CIO affiliated and independent or

"company." Thý latter type unions are almost exclusively associated with the

large oil companies, and their members work in the mineral and oil sector of

the industry. AFL-CIO affiliated unions and their related labor practices are

better known than the independent unions. This is probably due to the high

proportion of 'heir members employed aboard many of the subsidized vessels and

vessels under contrart to the federal government. Total AFL-CIO affiliated

union membership nationwide was estimated as 64,308 as of December 31, 1984

(E. Love, personal communication, June 1985). See Exhibit 8, pp. 1-3 for a

listing of seafarer AFL-CIO affiliated and independent unions extrapolated

from Seafaring Guide arid Directory of Labor Management Affiliations (U. S.

Department of Transportation [DOTI, Maritime Administration {MarAdJ, 1982, pp.

1, 2, 4, 51, and 52).
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The U. S. maritime industry has been in general decline for many years.

Each part is changed by its own set of circumstances, so the degree, speed and

timing of deterioration varies. All parts of the industry complain about some

aspect of foreign competition, high labor costs, newly imposed user fees or

threats thereof, and for the past two or three years, about the high cost of

health care services. Companies with inland waterway trade routes also

compete with railroads and trucks for the business of import-export cargos as

well as terminal-to-terminal and port-to-port trade.

Inland Waterways

Information regarding commerce in this portion of the industry is

included so that general projections can be made about the approximate number

of workers who may potentially be exposed to bulk liquid hazardous substances

in the course of their work. The vessel types most commonly used to transport

these substances on the inland water-ways are tugs, tow-boats and barges.

The primary trade association of maritime companies and other marine

related businesses along inland waterway trade routes is the American

Waterways Operators, Inc. (AWO) located in Arlington, Virginia. Much of the

work of the AWO is done through task forces, committees and conferences

composed of AWO members. Efforts are directed toward issues of concern and

interest to AWO members dnd the groups are formed or dissolved as need

dictates (AWO, Annual Report 1983-1984, no publication date, p. 6). The AWO

Is concerned about vessel personnel, and one of its committees is the Safety,

Health, and Training Committee, chaired by Howard Case of Southern Towing

Company (AWO, Annual Report 1983-1984, no publication date, p. 11). AWO staff

support for this committee is provided by John Duke, AWO Vice President,

Southern Region (AWO, Annual Report 1983-1984, pp. 21 and 23). In addition,

as a public service, AWO issues a report each year entitled Inland Waterborne

Commerce Statistics. The introduction to the report summarizes Its contents

(Inland Waterborne...1981-82, no page number). Pertinent excerpts include:

*The barge and towing idustry...consists of some 1,200

companies operating on ;. system of 25,543 miles of navigable

inland and intracoastal waterways, serving 87 percent of major
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U. S. cities. It operates a fleet of 4,890 towboats and tugboats

with a combined horsepower of 7.6 million, powering a fleet of

34,388 barges with a capacity of 49.9 million tons."

"...in 1982, the last year for which final figures are

available, barges carried more than 617.8 million tons of freight.
or about 64.6 percent of the close to one billion tons of total

domestic waterborne traffic."

"... over 60 percent of the products transported by barge are

energy-related, i.e., 38.8 percent consist of petroleum and

petroleum products and 22.5 percent consist of coal and lignite."

"In addition to energy products, the industry moves grain and
grain products (9.5 percent); chemicals (6.9 percent); sand,

gravel and stone (7.4 percent); and, in substantial quantities,

more than 100 kinds of bulk materials, including iron and steel

products, lime, fertilizer, logs, n~rine shells, etc."

Also per inland Waterborne Commerce Statistics 1981-82, as of May 1982,

the number of towing vessels and barges of the U. S. operated for the

transportation of freight were:

Towboats and Tugs - 4,890

Dry Cargo Barges and Scows - 29,479

Tank Barges - 4,909

Total 39,278

(AWO, no date of publication, p. 5, also included as Exhibit 2.)

The traffic transported on Inland waterways in 1982 was 571,005,177 net

tons of 2,000 pounds for 288,047,430,000 ton miles (AWO, ibid, p. 11; included

as Exhibit 4). Also in 1981-82, vessels of t"e types cited above carried
239,640 thousand net tons of petroleum and petroleum products and 42,372

thousand net tons of chemicals and fertilizers (AWO, ibid, p. 8, included as

Exhibit 5). A scan of data in Exhibits 1-6 listed below shows that although
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the number of vessels operated over the past decade increased slightly, the

net tonnage carried in 1982 was the lowest since 1971 and the ton miles

traveled in 1982 was the lowest since 1977.

The inland waterways workforce in 1984 was estimated as about 225,000, of

which approximately 100,000 were considered to be "experienced4 which, in this

case, means they had practical experience and some training. A former MarAd

official estimated that of this group, possibly 20,000 had acquired the

tankerman endorsement. Tours of duty on the inland waterways vary between

30-60 days. However, most are about 30 days long and involve multiple voyages

of 2-10 days. Pay for seafarers in this part of the industry is based on a

12-hour day. Work is performed in 6-hour shifts around the clock (i.e., 6

hours on, 6 hours off, then 6 hours on again). The crew size on most barge

tow-boats was estimated as between 11-15, with the usual maritime split of

one-third officers and two-thirds unlicensed personnel. Workers who manage

the barges are members of the tow-boat crew (E. Love, personal communication,

Feb-uary 1985).

Cargos are loaded on barges and unloaded at the terminal or they may be

handled intermittently by a fleeting service. The number of barges a tow boat

maneuvers varies and depends upon the vessel's power, the cargo, the load and

the waterway route (J. Simpson, personal communication, February 1985). For

the past two or three years, unemployment has been high--estimated by some as

almost half of the inland waterways workforce. Jobs are down because the

numbers and amounts of cargo shipments are down (E. Love, personal

communication, February 1985).

Some of the major transporters of hazardous substances, particularly

Subchapter 0 and Subchapter 0 cargcs, were identified through personal

communications (D. Owen and J. Simpson, perscnal communications, February,

March, and June 1985). Page number in parenthesis after company name refers

to page number in Inland River Guide [1984J on which more detailed information

can be found about the company). Companies identified included: Agrico

Chemical, p. 22; Allied Chemical, p. 26; American Commercial Barge Lines

(currently in court trying to fight a hostile takeover by CSX), p. 28; Amoco

Chemical--Division of Southern Towing, listed as Amoco Oil, pp. 29 and 30;
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BASF Wyandotte, p. 34; Dow Chemical, p. 74; Dupont, p. 77; Monsanto, p. 128;

Stau'fer Chemical. p. 161; Union Carbide, p. 170; and Hooker Chemical (listed

as terminal only), p. 271 (Owen, 1984, pp. 22, 26, 28, 29-30, 34, 74, 77, 128,
161, 170, and 271). The Inland River Guide, 1984, also lists 238 public

terminals, 108 fleeting and harbor service firms, 49 independent tanker firms

and approxiamtely 1,260 private terminals (Owen, 1984, pp. 185-262, 297-348,

349-355, and 263-293 respectively).

Although commerce along the inland waterways has not declined as much as

in some other portions of the industry, in the past few years, business has

been poor. Since about 1983, unemployment has been high, labor-management

disagreements have been more evident, there has been increased labor strife as

well as a greater number of bankruptcies and forced merqers. Persons close to

this part of the industry are concerned about more dire consequences in the

next few years (J. Simpson and also E. Love in separate personal

communications, February, March and April 1985).

For further elaboration on information in this section, please refer to:

EXHIBIT 1 - A Mai) of the United States on Which the Major Inland
Waterways are Illustrated (AWO, Inland Waterborne...g1981-82,

centerfold)

EXHIPIT 2 - Number of Towing Vessels and Barges by Type of Vessel and
Waterways (AWO, ibid, p. 5)

EXHIBIT 3 - Number of Towing Vessels and Barges for Years 1977-198?: By
Type of Vessel (AWO, Ibid, p. 6)

EXHIBIT 4 - Traffic Transported on Inland Waterways of the United States
(AWO, ibid, p. 11)

EXHIBIT 5 - Domestic Barge Traffic by Broad Product Classification (AWO,
ibid, p. 8)
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EXHIBUT 6 - Principal Conmodities Transported on the Inland Waterways

1980, 1981 and 1982 (AWO, ibid, pp. 13-14).

EXHIBIT 7 - Domestic Barge Traffic by Selected Commodity Codes 1982

(U. S. Army, Corps of Engineers, Waterborne Commerce of the

United States,.Calendar Year 1982, Part 5 - National

Summaries, 1984, p. 30)

(Exhibits 1-6 were photocopied from Inland Waterborne Commerce Statistics

1981-1982, Exhibit 7 was extrapolated from Table 10, Waterborne Commerce of

the United States, Calendar Year 1982, Part 5 - National Summaries, 1984,

p. 30).

Tankerlen

Extensive and detailed information about the knowledge required and

responsibilities of the tankerman was found in the U. S. Coast Guard document

CG-174, A Manual for the Safe Handling of Flammable and Combustible Liquids

and Other Hazardous Products (U. S. Department of Transportation (COTI, Coast

Guard ICGI, 1976). This document was provided to the author by a Coast Guard

official who made other significant contributions to this paper by providing

background information, additional documents, and sharing some of his

knowledge about the milieu in which tankermen work (J. Pendegraft, personal

communications, March 1985).

The tankerman endorsement has existed for many years, exactly how long

seems to have been lost in history. The CG official who provided the writer

with much of this information recalls seeing reference to the endorsement in a

1955 CG manual (J. Pendegraft, personal commnication, March 1985). To

acquire the endorsement, seafarers must qualify to take the examination and

pass the test. Qualifications are based on:

(1) Practical experience

(2) Training

(3) Examination

(4) Physical standards



(CG-174, A Manual..., 1976, page 1-2).

Requirements for tankerman are cited In the Code of Federal Regulations

(CFR, Shipping, 46 Parts 1 to 40, subsection 12.20-1, 3 and 5, 1984, pp.

159-160). A valid license as master, mate, pilot, or engineer permits the

holder to serve in this capacity without a separate certificate as tankerman.

Seafarers holding other classifications of merchant mariner documents must be

qualified for certification by the CG. Qualified applicants are issued a
merchant mariners document endorsed with the rating of tankerman and the grade

or grades of liquid cargo the holder is qualified to handle.

It was estimated that over half of the seafarers who get the tankerman

endorsement do so through practical experience alone by working their way ur
through the ranks. The others take an approved tankerman course at one of

several maritime schools (J. Pendegraft, personal communication, March 1985).

In addition to learning how to handle products safely, an important part of
many courses is the development of fire-fighting knowledge and skills (J.

Pendegraft, personal communication, March 1985). Moreover, the CG is in the

process of reevaluating the need for additional requirements in several areas,

including physical qualifications (Federal Register, "Certification of

Seamen," February 4, 1985, pp. 4875-4877).

The current regulations require:

"(a) ... shall present a certificate of a medical officer of
the United States Public Health Service or other reputable

physician, attesting that his eyesight, hearing and physical

condition are such that he can perform the duties required of i

tankerman. (b) The medical examination is the same as for an

original license as engineer, .xcept that the applicant will be

given a color vision test required for a licensed deck officer as

set forth in section 10.02-5 of this subchapter," (CFR, Shipping,
46 Parts 1-40, 1984, p. 160). Occupational safety and health

regulation enforcement aboard vessels is the responsibility of the

CG by virtue of a memorandum of understanding between CG and the

Occupational Safety and Health Administration (OSHA), signed in
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1983 (Federal Register, "Authority to Prescribe..., March 17,

1983, pp. 11365-11366).

It is unknown how many tankerman endorsements are currently held by

working seafarers or those actively seeking employment as tankermen. There

are also no records of the grade or grades of cargo that holders of endorse-

ments are qualified to handle, nor the number of documents which become

invalid due to death, retirement, or disability of tankerman endorsemeat

holders (J. Pendegraft, personal communication, March 1985). CG information

reported to MarAd, indicates that between 1980-1983, 7,775 tankerman

endorsements were issued:

2,412 - 1980

1,924 - 1981

2,082 - 1982

1,35 - 0983

7,775

(E. Love, personal coimunication, February 1985).

Tankerman endorsements are issued for cargos classified as A, B, C, 0,

and E, LFG (liquefied flammable gas) and LPG (liquefied petroleum gas) based
on the flammability or combustibility of the product. The more hazardous

products are classified ds A. CG definitions for the different classifica-

tions and grades are:

FLAMMABLE LIQUIDS - Are those liquids which give off flammable
vapors (as determined by flashpoint from an

open-cup tester) at or below a temperature of

80 degrees F. Within this class there are

three grades, which based on Reid vapor

pressure.

Grade A - Flammable liquids are those having a Reid
vapor pressure of 14 pounds per square inch

(psi) or more. Some examples are casing head



or natural gasoline, very light napthas and

butane blend (a solution of petroleum gas in

gasoline).

Grade 8 - Flammable liquids are those having a Reid
vapor pressure of more than 8h psi but less

than 14 psi. Most commercial gasolines are

Grade B liquids.

Grade C - Flammable liquids are those having a Reid
vapor pressure of 8½ psi or less, such as most

crude oils, creosote, benzol, toluol, alcohol,

aviation gasoline Grade 115/145, JP-4 Jet

fuel, some cut-back asphalts (asphalt thinned
with volatile oil).

COMBUSTIBLE LIQUIDS - Are those which give off flammable vapors only

above 80 degrees F (as determined from an

open-cup tester). Within this class, there

are two grades, Grades 0 and E, based on flash

point:

Grade 0 - Combustible liquids are those having a flash

point above 80 degrees F, but below 150

degrees F, such as kerosene, JP-5 jet fuel,

light oils, distillates and a few heavy crude

oils.

Grade E - Combustible liquis are those having a flash

point of 150 degrees F or above, such as heavy

fuel oils, Bunker C, road oil, lubricating

oil, asphalt, coal tar and fish, animal or
vegetable oil.

(CG-174, "A Manual...," 1976, pp. 1-5 and 1-6).
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An endorsement is valid for the lifetime of the document of the

individual (J. Pendegraft, personal communication, March 1985). At the

present time, endorsements for specific Subchapter 0 or Subchapter 0 cargoes

are not placed on a tankerman's MMD. However, this is subject to change. New

regulations were proposed and published December 18, 1980. The industry and

the CG have been discussing them ever since (Federal Register, OTankerman

Requirements...," Uecember 18, 1980, pp. 83290-83299). It is not known if the

new rules will ever become law, and if so when. Nevertheless, as frequently

happens, the proposed rules have made an impact. A good example of this

influence is demonstrated by the fact that, in the interim, most of the

tankerman courses have been redesigned to meet the more rigorous criteria (J.

Pendegraft, personal communication, March 1985).

The p-oposed regulations are scheduled to provide for tankerman endorse-

,ent classifications and set standards for handling dangerous liquids and

liquefied gases is defined by the Inter-Governmental Maritime Organization

(IMO). Currently, thosc companies or terminals which handle Subchapter 0 and

Subchapter 0 products write a letter to the nearest CG Captain of the Port

requesting CG recognition of "person-in-charge" cn the vessel or in the

terminal responsible for handling Subchapter 0 or Subchapter 0 cargos. If the

request is granted, this letter iL posted on tht vessel or in the terminal and

the designated person is responsible for the handling of the products. He (or

she) must also direct the work of all the other personnel in the terminal or

on the vessel with respect to maintenance during transport, loading and

unloading (J. Pendegraft, personal communication, March 1985). The same CG

official estimated that river tankermen most frequently hold 0 and E

endorsements and more seafarers with tankerman endorsements work on the inland

waterways than work on ocean-going vessels engaged in trade to foreign ports.

Health Care

Maritime tradition, "Jones Act" case law and maritime labor contracts are

replete with statements and rulings holding the vessel owner/cperator of U. S.

documented vessels responsible for provision of medical care to officers and

crew and compensation for illnesses and injuries sustained in "t~q service of

the vessel." Accordingly, personnel aboard vess,,ls are not eligible for
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worker's compensation. The Coast Guard enforces standards and regulations

affecting the occupational safety and health of seafarers aboard vessels in

U. S. waters, including the inland waterways (Federal Register, "Authority

to...," Marsh 11, 1983, pp. 11365-11366). The U. S. Public Health Service

(PHS) was established in 1798 to care for "sick and disabled ieaman." Any

seafarer whose work aboard a U. S. documented vessel involved its operation,

defined as "navigation, preservation and care," and who had the requisite "sea

time," was eligible for health care services in any of the PHS facilities

(PHS, Bureau of Medical Services, "Health care...," 1980, p. 1). That

entitlement was terminated September 30, 1931, by the Omnibus Reconciliation
Act of 1981, P.L. 97-35, signed August 13, 1981. When the PHS facility system

was closed in 1981, it was cumprised of 9 hospitals and 27 clinics (Source--

the writer, based on professional experience while employed in the PHS Bureau

which administered the riospital and clinic system).

Even while seafarers were entitled to medical care through PHS hospitais

and clinics, most unions had their own clinics and health plans through which

their members (and in some instances, dependents) could receive care. Primary

funding for the union plans was and is derived from a negotiated employer

contribution to the joint company-union trust fund and is computed on a man-

per-day basis. The preemployment examinati~n usually required of unlicensed

seafarers prior to each coast-wise and foreign voyage rarely is required of

personnel working on inland waterways because those individuals (officers and

unlicensed) tend to work for the same company on one to three year contracts.

However, irrespective of the part of the industry in which they work, any

seafarer (licensed-unlicensed, union-nonunion) may be required by the company

and/or the union to undergo annual or biannual physical examinations (E. Love,

personal communication, January 1985).

The health and safety of tankermen and all other seafarers is impaced by

conditions of the maritime workplace. The same small group of people must

operate the vessel 24 hours a day, seven days a week. There are no "fresh

troops' available as in most land-based industries that operate on an eight-

hour-a-day schedule and a five-day workweek. Added stress results from the

vast technological changes that have increased the size and complexity of

vessels. There has been no corresponding increase in the size of crews.
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Crews, in fact, have been reduced in number of personnel required. Ocean-

going vessels average crews of 25-30; inland waterway vessels average crews of

11-15. Also, hazards abound in necessary, recurring functions when loading

and unloading combustible, flammable, and/or toxic substances and when

maintaining sophisticated equipment under adverse weather conditions. The

crew's duties require skilled use of complicated apparatus while standing on

unsteady platforms. The lighting is often poor, and the work area wet and

slippery. High noise levels and intense heat are normal components of work in

certain areas such as the engine room or the galley. Officers and crew must

adapt to vast extremes in temperature.

Seafarers are required to work seven days a week. They receive overtime

pay for all work over 40 hours. Workday patterns vary. Coast-wise and

foreign industry otiicers and crew work two four-hour watches (shifts) during

every 24-hour period. They have eight hours off between each watch. On

inland waterway vessels, personnel worK six hours on duty and six hours off

(E. Love, personal communication, February 1985). The nature of the working

conditions demands cooperative, competent performance on the part of each crew

member. Preservation of life and safety takes precedence over individual

rights and privileges.

Once "signed on," crews are, of necessity, subject to much stricter

compliance with the demands of officers for the aforementioned reasons.

Debate and questioning of authority is not permitted. Serious charges can be

lodged against seafarers who do not follow orders. This sometimes leads to

"bottled-up" emotions and physical reactions such as heightened blood pressure

levels, migraine headaches, heart malfunctions, gastro-intestinal problems and

other anxiety-related illnesses.

Mariners, including those who work on the inlid waterways, are more at

risk of infection, on-the-job accidents and exposure to hazardous and toxic

sutstances than lard-based workers. Their workplace is constantly on the

move. Unlike most workers whose jobs are in one community, mariners receive

care from a variety of sources, usually in many different locations. Although

a mariner may have a regular source of care in their home port, there is

little chance of obtaining continuous care from the same provider when



working. This factor can also interfere with the detection of subtle

physiological changes such as those caused by repeated ixposure to small doses

of toxic substances over an extended period of time.

in addition to regular sources of health care, seafarers who become ill

or injured on the vessel are taken to the nearest port for medical care if the

ailment cannot be handled on the vessel. As a result, parts of any seafarers

medical history may be lodged in a myriad of hospitals and doctor's offices

scattered among various ports and the surrounding area. Notations regarding

the particular illness or injury and associated events are recorded in the

ship's log of the specific voyage on which they occur. Rarely, if ever, is

there consolidation of any type, so records remain isolated and incomplete.

Although not to the same degree as for seafarers, the health care

delivery system is fragmented for most Americans and many groups are

confronted with problems of access dnd continuity of care as well as the

pr'ident utilization of health care services. Nationwide, rapidly escalating

crsts for health care have made the rise in health care costs consistentl.;

steeper than the rise in the Consumer Price Index. The most current

statistics on these indicators are contained in a report the Department of

Health and Human Services is required to send to Congress and the President

each year on the health status of the American people. An excerpt from the

"Highlights" section of this report states:

"In 1983, health care expenditures in the United States

totaled $355.4 billion, an average of $1,459 per person, and

comprised 10.8 percent of the gross national product. Between

1982 and 1983, the medical care component of the Consumer Price

Index (CPI) increased nearly three times the overall infldticn

rate (8.7 percent versus 3.2 percent). During this period the

hospital room component of the CPI increased by 11.3 percent, a

smaller increase than between 1981 and 1982 (15.7 percent).

Hospital care expenditures continued to claim the largest share of

the health care dollar, accounting for 41 percent of health care

expenditures in 1983..." (DHHS, National Center for Health

Statistics, Health United States 1984, p. 3).
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For a number of years, the Economic Policy Division of the Chamber of

Commerce of the United States has conducted an annual survey of employee

benefits offered by a cross section of American companies (Chamber of Commerce

of the United States, Employee Benefits 1983, 1984, p. 4). The February 1985

issue of Coalition Reoort published by the U. S. Chamber of Commerce's

Clearinghouse on Business Coalitions for Business Action reported on the

Chamber's most recent survey which found that:

"American employers paid more than $100 billion for private

and public health insurance in 1983. It was estimated that

approximately $82 billion or 75 percent of this money was spent

for private health insurance and about $18.5 billion cr 31 percent

was spent for Medicare," (Clearinghouse on Business Coalitions for

Health Action, "U. S. Chamber's Benefits Survey," Coalition

Report, February 1985, p. 1).

Maritime employers are at a greater disadvantage than owner/managers in

most other industries. They are located in widely separated ports all over

the country and the world. Their workers are rarely in the same locale as the

main office of the company. Communication of the needs and desires of either

management or labor is difficult. Marit'me law, work practices and tradition

peculiar to the industry are superimposed and are an intricate part of all

negotiations on health matters. For example, merchant vessel personnel' have

an unequivocal right to a trial by jury for personal injuries suffered. in the

course of their employment (46 USC 688, placed I'nto law as an amendment to the

Merchant Marine Act of 1920, which is better known as "the Jones Act."

Committee Print, 98th Congress, Ist Session, "The Merchant Marine Act,

1936...," p. 172. This document is a compilation of laws of interest to the

Merchant Marine and Fisheries Committee, J. S. House of Represent~.,tives).

Since maritime workers are rarely eligible for workers compensation, a greater

financial responsibility eccrues to the employer. This situation is

aggravated by the current lack of a cohesive plan for the delivery of health

services, knowledge about what services are being used and how much of the

company or unions' resources are being subsumed by this required employee

benefit. The maritime industry has not yet become involved in the growing

revolution taking place in the health care field.
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Concern about escalating costs has motivated many land-based employer to

become involved in developing cost-effective health delivery plans. They ave

developed coalitions to determine employees' health care needs, patterns of

utilization, and costs to productivity resulting from time lost due to

accident or illnes.;. Through b,,siness coalitions and other means, many

mailagers have increased their knowledge and understanding about the value nd

cost-effectivenesz of including preventive health care, health education and

rehabilitative services in employee benefit plans. Those whose workers ar•

exposed to dangerous conditions are especially alert to the financial disaster

that can result from lack of attention to health and safety matters in the(

workplace. Enhanced public awareness of the dangers of toxic or flammable(

materials has also provided added impetus to this concern about occupational

health and safety. Alternative plans which change traditional patterns of

health care delivery have proven to be effective in the improvement of health

care cost and utilization trends. Some of these techniques can be adapted and

applied effectively in the maritime workplace.
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Exhibit 4

TRAFFIC TRANSPORTED ON INLAND WATERWAYS OF UNtiED STATES
(Eteaddve of Great Lakes)

Net Tons

Year Of 2,000 Pounds, Ton-Miles

1940 113,417,791 22,411,961,000

1965 472,480,483 152,812,240,000

1966 489,046,210 164,528,796,000

1367 500,912,733 174,582,978,000

196 520,904,639 179,336,707,000

19"9 S48$,1,358 187,646,323,000
1970 553,598,222 204,084,9e6,000
1911 540,470,417 210,003,291,000

1972 597,255,337 229,754,230,000
1973 596,4539,513 232,307,938,000
1974 599,219,554 247,430,860,000

1975 582,211,482 243,038,685,000
IM7 607,703,665 247,216.1AI,000
1917 612,149,130 277,5"' ?..,000

1973 624,015,527 290,3t ' ,41,000
1919 628,062,132 302,90%,779,000
1980 629 ,162,723 310,"S ,010,0"
11o 613,918,593 312,258,571,000
1912 571,055,177 218,047,430,000

grow 6l1sation resulirqf from reporting of Identicsa shipments over two or ma'n

waterways have beow eliminated except that the figures for 1965 and sujebquent

yea$ rMproet orignuted traffli.

Source: Inland Waterborne Commerce Statistics 1981-82, p. 11

American Watenways Operators, Inc.; Arlington, VA.
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Exhibit 6

PID6CIAL COMMODITIES TRANSPORTED ON THE INLAND WATERWAYS
or Till UNITED 3TATZS (EXCLUSIVE Of THE GREAT LAM

Of NIT TOMS Of 2306 POUNDS-CALENDAR YEARS 1960. 1101 AND 1"62

c~n f11160 In6 11112

Orain wid grailn prohucts 51,414,5415 54,233.730 51402.911
so~am16,117,049 ts,377.286 13,607,051

fresh fish and Shellfish 1,102.905 2.321.762 2.133,151
Allalhden 123,332 411,8 233.117
Wjine shells:, uammruatatured 9,241,183 4.02,,163 4.230.52J
Iran ore and concentrates 4,471.236 3,531.2111 6a6,051

Alwimn *o, owd conuentrates 413,641 310.2114 217,207
mnuwse ores and amefhntrates $10,12? 056. 502' 1812,79

lMmiterma or* concemntrates. .e.o. 720,312 540,277 370,233
Cal and lignite 131.513.379 147,513,423 136,244,773
Crud patfoISID 47,60.865 31,303,740 37.563,032
Lknotome 4.175,761 3,1113,561 4,1064,213
Sand, grvmel~ &- iAcrshed ro* 54,146,8115 45.067.215 43,1148.,43
Clay and structural clay p otets 1.323,153 1.062.276 672,062
Siulphur, dry and liquid 4,706,430 4,575.107 2,814,122
Marsata I Ii a wenoeI s, M.e... 4,05112,211 4,062.365 4,764,301
swor 017.08 45,66 645, 214

Aesem415,336 4311,71141 517,062
Vegtable oils, Rorarpifill shortening 1,570,330 1.253.516 1,12,163
Ta low, mimial oils and fats' 400,837 213,11114 325,165
MAmina foods 4,243.5146 4,063.354 4,547,210

m"705,664 411,5179 2110,107
Amtdlop 16,735,434 13,111,612 12,8230,6041

Pulwod. lag 1.431.771 1, 415,777 1,676,156
L~m ' ai ed produts, sm. furnilture 3,384,705 2,0481,923 1,673,641
pulp 044.3191 872.117 T63,171
Po.r ad pqw produts 1,1.0 1,7?7,50 1,47011150
s4wim iu,.drl 3,33,66 2,103,1"4 2,514,6110
Crud tat, IlI, gas Produts .3,45 1.341,449 1.140,237
Alachois 2.304,663 2.291,01l 2,332,311
saomm Oad telisau 3,430,3411 3.213,5511 2,048,483
Sialphurie mid 2.223,203 21.050,371 1.543,171
quit infadMls Mai produts, n.e.e. 17,373.327 17.",82,51 14.170,293
Fortillser and fertiliser listeriels 3,240,073 1.250.711 7,413,701
Gasoline 35,437.307 23,7610,1137 32,012.2110
Jet fuel 4,580,09 4.364,604 4.772.206
laroe 1.637,314 1,220,331 1,302,933
Distillate feel oil 16,2213.044 34,740,147 30.60119,324
Residua full oil 01,023.430 .12,329,11M 70.150,042
LUbl'imftiff Oil$ and CVGros 2.3614.556 2.101.925 2,151,156
NAtha, Petroleml solvenits 4.5031 .52 3.,409. 10" 2.625.639
Aapiuslt tar and 9utehes 3.407,521 3.3514.1149 4,060.11"6
Coke, petroiaan wit 3.129.544 4,146.643 3,724,501
Liquefied p~see110716136.33 1.100,319
Other Patrolauwi and coal products 2016 2.204.331 2.0111.1141
0kilding foment 1,7767,41 4.546.038 4,609.3"1
L.b= 1.121,344 1.2146,41 1. 372.448
slog "74,90 4"1.973 664.2"1
Inn ad steel pacwts (w/(errallowI 6,071.06 7,539.068 4.0,361"
Irem wad steel stevp 2,691.31" 2.211,532 1,564,625
11ate and $crop, Rn.e.. 1.544.919 1110113,173 22.125,370
liter 2,000,770 3.134."61 1,547,670
Other awnmudlItias 5,215,614 .1,6,063 5.774,712

~CRN ItmL 621,162.723 113.911,39S357,5.7

Source: Inland~ Waterborne Coummerce Statistics 1981.-82, pp. 13-14

Am~erican Waterwv0:.s Operators, Inc.; Arlington, VA.
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Exhibit 7
* DOMESTIC BARGE TRAFFIC - SELECTED COMMODITIES

Calendar Year 1982
(IN TONS OF 2.000 POUNDS)

BARGE PERCENT TOTAL
C O D E P R O D U C T S TRAFFIC BARGE TO DOMESTIC.

TOTAL TRAFFIC

TRAFFIC

CHEMICALS AND ALLIED PRODUCTS

2810 Sodium Hydroxide 3,321,797 87.2 3,809,758
2811 Crude Tar, Oil, Gas Products 1,190,850 89.0 1,336,654
2812 Dyes. Pigment. Tanning Mats 1,203 33.7 3,575
2813 +Alconols 2,440,353 75.0 3,253,960
2816 Radioactive Materials, Wastes 344
2817 Benzene and Toluene 2,965,785 8e.3 3,360,281
2818 Sulohuric Acic 1,609,570 99.9 1,609,630
2819 Basic Cnemxca's and Prod, Nec 14,958,019 79.6 18,800,619
2821 Plastic Materials 97,018 72.7 133,400
2822 Synthetic Ruboer 82.414 98.3 83,839
2823 Synthetic (Man Made) Fibers 1,663
2831 Drugs 1 14,513
2841 Soap 746 .7 100,547
2851 Paints 1,384 6.4 21,766
2861 Gum and Wood C"emicals 220,079 9e.6 237,649
2871 Nitrocenous Cmem Fertilizers 3,370,341 98.3 3,427,749
2872 Potassic Cnem :ertilizers 1,088,208 98.6 1,103,294
2873 Pihosomotic Chem Fertilizers 285,261 99.7 286,250
2876 Insecticides, Disinfectants 2,015 19.1 10,566
2879 Fertilizer ano materials. Noc 3,453,014 99.4 3,474,457
2891 Miscellaneous Chemical Prod 365,31" 60.9 600,110

CATEGORY TOTAL 35,452,642 41,670,564

PETROLEUM AND COAL PRODUCTS

2911 Gasoline 54,349,769 72.4 75,047,346
2912 Jet Fuel 8,145,816 62.3 13,078,178
2913 Kerosene 1,546,424 69.3 2,231,674
2914 Distillate Fuel Oil 40.618,274 65.5 62,855,773
2915 Residual Fuel Oil 80,996,198 71.5 113,301,897
2916 Luoricating Oils and Greases 2,215,415 45.3 4,889,269
2917 Naoptha, Petroleum Solvents 3,653,381 71.4 5,118,513
2918 Asghalt. Tar, and Pitches 6,379,710 91.7 6,957,556
2920 Coke. Petroleum Coke 3,774,248 98.1 3,845,575
2921 Liouefied Gases 1,376,568 98.8 1,393,114
2951 Asonalt 9uildiny Materials 3,824 41.7 9,161
2991 Petroleum and Coal Prod, Nec 2,504,039 87.4 2,866,314

CATEGORY TOTAL 205, 563. 666 290, 794, 379
-------------------------------------------------------------------------

Extraoolated from Table 10. "Domestic Barge Traffic - Commodity By Tyae of
Traffic." W-at-V!:PTrn-t QQT!r 2f It Vntl5tt Calelndar Year 1982,
Part 5, National Summaries, oage 30. WRSC-WCUS-8,2-5. Deoarteent of the
Army, Coros of Engineers, Water Resources Supoort Center. Fort Belvoir,
VA 2206#. July 1984.
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Exhibit 8
Page I

MARITIME LABOR/MANAGEMENT AFFILIATION INFGRMATION

AFL-CIO AFFILIATED SEAFARING UNIONS:

MMP International Organization
of Masters, mates and Dilots 10,000

MEBA I National Marine Engineers'
Beneficial Association
District 1 9,881

MEBA 2 Marine Engineers' Beneficial
Association - Associated
Maritime Officers
(Sometimes refer"ed to as

MEBA2-AMG)

MEBA 3 Raoio Officers union (ROj-
NMEBA3) 459

ARA American Racio 'Association-Mmo 450
(Merced witM M!"P circa 1981)

MSO Marine Staff Officers
Associations -S:UNA 90

SOA Staff Officers Association
of America :04

MFU marine Fireman's union 1,672

NMU National Maritime Union 20,0lu

SIU Seafarers Internationai union
of Nortm Ame, ica' (SIUNA is usec 15.902
less frecuently tan SI,)

Degosea - 0.714
Great Lakes - 869

Inlanc waterways - 4,3.9

SuP Sailors' union of tne Pacific 3c00a
64, -'i8

Source: Office of Maritime Labor ar:: Training, Maritime Administration, U.S.
Deoartment of Trans3ortatlon. Information as of December 31, 1984.
(L. BartMnolow, aersonal communlcation, January 1985.)



Exhibit 8
Page 21

INDEPENDENT TANKERMEN'3 UNIONS: (Not affiliated with AFL-CIO, usually
referred to as "company" unions)

"o American Tanker Officers' Association

" Atlantic Maritime Officers Association
Atlantic Maritimie Employees Union

"oExxon Radio Officers' Association
Exxon Seamen's Association

"o Getty Tanker Officers' Association
Getty Tan~ermen's Assoc~ati)n

"o Gulf Tracing and Transzortation C.rimary

ýDecw and Engine Officers Only)

"o Moonie Tanker Ozficers' Associat1.:i,
Oil, Cnemical ano Ptomic worwers, Lotal 8-9011

"o Saoine Inoenendent Seaccirn Officers Association
Saoine Inoeoencent Seamen's Associati.:.n

"o Sun Marine Licensed Officers Association
Sun Tar.ne Emoloyees' Assocm=t.:,.

"o Tanker Manacement Inc. Seagoing Off:cers Assoc:ation
Tanwer Manacement Inc., Seagoing Seamen's Association

"o Texaco Tanker Officers' Association

exaco Radio Offizers' Association

Source: Seafaring Guice anr Directory of Laoor Management Affiliaticns.

Office of Maritime Lagor ana Training, Maritime Administration, J.S.
Deoartment of Transoortation, Decemoer 1962, op 51-52.

LONGS"ORE UNIONS:

ILA International .ongsnoremen's Pssociatior (Q._-CIO)

ILWU International LOrgs-oreme's and warehousemen's Union

Sources Seafaring Guice arc DmeetorY Of .aprjoor Maanement Affi iations.
Office of "aritirne Laoor and Training, •aritime Acministration,
u.S. Dtoartment of ,arsoortation, Decemoer 1982, 0o :,-52.
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Exhibit 8
Page 3

NEGOTIATING BODIES AND ASSOCIATIONS:

o AM - American Maritime Committee

Negotiates with MMP, MEBA2/AMO, ARA, ROU, SIU

o MSC - Maritime Service Committee

Negotiates with MMP, MEBA, ROJ, SOA, NMU

o TSC - Tanker Service Committee

Negotiates with MMP, MEBA, ARA, ROu, NMU

o PMA - Pacific Maritime Association

Negotiates with ILWU, MSO, SUP, MCS, MFU

ourco: Sefaring g~q and piretotry 2f LAgor Manajgement offi~iations.
Office of Maritime Laoor and Training, Maritime Administration,
Deoartment of Transoortation, Decemoer 1982, zo 1-2.



Exhibit 9

PERSONAL COMMUNICATIONS

Les Bartnolow Office of Maritime Laoor anc Training (202) 426-5757
Maritime Acministratiorm (MarAd)
Denartment of Transiortation
400 Seventh Street, S.W. - Room 7302
Wasninotorn, D.C. 20590

John K. Bobb Acaaemic Director (301) 659-5700
Maritime Institute of Tecnnology and
Graduate Stuzies (MITAGS)

5700 Hammornds Ferry Roac
LlntMIcum melgnts, tarylanAd 21090

Artnur Friedberg Director (20a) 426-5755
Office of maritime La~or anrd Tra:ninr
Maritime Administratiaon (M'arAd)
400 Seventn Street, S.w. - Room 7302
Wasnington, D.C. 20590

Esther Love Corsultant (202) 966-4349
3001 Veazey Terrace, N.W.
wasningtor,, D.,Z. '0

Dan Owen Eitor (314) 241-7354

Tre iniaro River Guice

T'ie waterways Jo'irnai, Inc.
666 Security Bui'dinr.
319 Nort-i Fourth Street
St. "o'Als, miso,,,' 6,31.0

Jonn Pencearaft Lieutenant Commarncer (202) 426-2240
Mercnart Vessel Personnel
U.S. Coast G&ard. DX,T (G-,VD-3)
2100 Second~ Street, S.K.
wasningoton, D.C. 20593

Jacý' Simosor Eaitor (3'4) 241-7354
Tne waterways Journal
Tne waterways Journal, Inc.
E66 Security Buiicinr
319 Nortm Fourtri itreet
St. LOUIS, Iss.D,.,1' 63102
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GUIDELINES FOR INDUSTRIAL HYGIENE

Background

One of the important functions of the marine transport industry is the

transportation of bulk liquid products in tankers and barges. These bulk

liquid cargos include pure chemicals, gasoline, crude oil, and other common

chemical and petrochemical products. More than 600 substances are regulated

in marine transport by the United States Coast Guard under Title 46 of the

Code of Federal Regulations.

The toxicity of bulk liquid cargos ranges from substances with negligible

toxicity, such as edible vegetable oils, to highly toxic substances', such as

carcinogens. Many of the cargos are liquid organic solvents which tend to

have significant vapor pressures, and therefore significant potential for

respiratory hazard at ordinary temperatures. Others present a significant

potential for absorption of liquid or vapors through contact with the skin or

with mucous membranes.

Marine transport personnel who handle these bulk liquid cargos and U. S.

Coast Guard personnel involved in regulation and inspection of marine trans-

portation activities are potentially at risk to exposures to toxic substances

in performance of their norinal work activities. This work environment is a

toxicologically hostile and potentially hazardous environment, therefore, the

need to control exposures of marine workers to chemicals and to monitor their

health status is obvious. This paper out)'-es such an industrial hygiene pro-

gram for the marine hazardous chemical worker. Industrial hygiene is one

element of a marine occupational safety and health program comprised of three

major elements: industrial hygiene, medical monitoring and data base

management. Industrial hygiene provides an active set of preventive measures

to avoid adverse chemical exposures and other safety problems. Medical

monitoring provides a "safety net" to monitor for adverse health effects in

the worker populations. Data base management provides a record of data

generated and provides a means of rapid access to data files for specific
information and for data summaries.

Scope of Industrial HygLene
The American Industrial Hygiene Association defines industrial hygiene as

"that science and art devoted to the recognition, evaluation and control of
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the environmental factors and stresses, arising in and from the workplace,
which may cause sickness, impaired health and well being, or significant

discomfort and inefficiency among workers or among citizens of the community."
The objective of industrial hygiene is to prevent occupational diseases which
could result in disability or death and to maintain the health and well-being,

both mental and physical, of the individual in his or her work environment.

Effective control cf occupational diseases is dependent on recognition of
the causative agent or agents. The essential element in this recognition is
the ability to isolate and to measure the etiological agent in the work

environment. Accordingly, the industrial hygienist needs airborne contamina-
tion data over a period of time to determine if a health hazard exists. For
many substances, biological specimens from the workers can be used as an
indicator of exposure in conjunction with air samples.

Proper sampling technique, calibration of equipment, and accurate labora-
tory analyses of industrial hygiene samples, including biological samples,

permit proper evaluation of exposures from both the environment and work
practices. The concerted efforts of the industrial hygienist, the physician,
aod the laboratory chemist assures the best means of evaluating potential
exposures to hazardous work conditions. Quantitative data collected and
properly documented provide valuable records for the future. Also, these
laboratory data can be indicative of compliance with standards and

regulations.

A properly designed industrial hygiene program will provide:

(1) Uniform early recognition of health threats such as elevated
concentrations or prolonged exposures to permit preventive measures

to be applied, and
(2) Evaluation of those substances that are potentially capable of

causing discomfort, stress, and inefficiency where there may not be
ary clinical symptoms of occupational disease.

Major Elements of a Marine Industrial Hygiene Proqrau
This paper presents guidelines for development of an industrial hygiene

program for workers exposed to hazardous chemicals in the marine transporation
industry. The program is designed to prevent adverse chemical exposures and

to avoid other safety problems by training workers to utilize appropriate

safety equipment and to follow designated safe work practices. The industrial
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hygiene program accomplishes this by providing audits of compliance with

safety protocols, by monitoring levels of toxic chemicals in the workplace,

and by design of environmental controls and work practices. For convenience

of discussion, these activities have been divided into five major topics:

(1) Recognition and evaluation of exposure hazards,

(2) Control of exposures,

(3) Training program,

(4) Audit surveys to evaluate exposure control, and

(5) Personnel and laboratory support.

Recoqnitton. An t, ustrial hygiene program will provide recognition of

the hazard types and evaluation of all work activities with potential for

hazardous exposures. It will categorize work scenarios, chemicals, and number

of workers so that priorities can be established for high risk situations

having the largest number of man hours with potential exposures. This effort
will require evaluation of exposure levels, work practices and procedures by

proper use of calibrated instruments and sampling devices.

Control. The second major component is control of exposures through

routine application of safe work practices and other control measures during

all potentially hazardous operations. Control measures will involve
implementation of engineering controls to reduce or eliminate exposures,

routine application of a hazard comuunicalion system to inform workers of the

potential hazards to health and safety, and develooment and application of

work scenario and chemical specific safe work practices. The compliance of

workers to safe work practices is a key part of industrial hygiene. It

involves routine Implementation of environmental monitoring to assess work-

place concentrations in confined spaces, routine application of procedures and

controls such as engineering and administrative controls, and the use of pro-

tective equipment. To be effective, these procedures and controls must be

followed regularly by the marine workers.
Training. The third major component is the training of workers in safe

work procedures and use of personal protective equipment. The training should

be very specific to actual work situations. Testing and frequent retraining

must be an integral part of this activity.

Audit Survey. The fourth element is an audit function of the industrial

hygienist to monitor occupational exposure levels of toxic chemicals in

various work practices, to monitor compliance with established regulations,
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procedures, and controls, to assess the status of training, and to ensure that

proper records are being maintained. These audits must be performed by

trained personnel. Because of the need for cost effectiveness, the audits

should focus on the high risk situations: the most toxic chemicals, the most

dangerous work conditions and durations of potential exposures, and the
largest numbers of employees. These audits can be regularly scheduled events

or can be made in response to an accident or episode known or suspected to

present a serious health or safety problem.
Support. Implementation of a marine industrial hygiene program will be

accomplished under direction of an industrial hygiene staff and organization
responsible to upper management for occupational safety and health. In

addition to in-house management and staff, a' J't survey teams will be required
to perform audit surveys at all hazardous work locations. Arrangements for

adequate and appropriately located laboratory support will also be required
for analysis of environmental and biological samples.

Summary. A summary of the topics included in a comprehensive industrial
hygiene program appropriate for workers exposed to hazardous chemicals in the

marine transportation industry is presented in Table 1. In certain components

of the industry, such as barge operations in inland waterways, it may be moIC

difficult to implement all aspects of the comprehensive program.

Inputs to Medical I'onitorinl

The information resulting from a properly designed industrial hygiene
program has a number of uses. Among these are determination of compliance

with standards and regulations, determination of potential workplace health
problems so as to allow preventive measures to be introduced, and

determination of worker-specific information such as personal exposure

concentrations.

Certain types of information resulting from an industrial hygiene program

can serve as important inputs to medical monitoring and health surveillance
programs for those workers potentially exposed to hazardous chemicals. These

include:

(1) Results of IH audit surveys reporting workplace concentrations

observed and measured for specific chemical substances or mixtures
of chemical substances with record of:

(a) Workslte location and description,
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(b) Work scenario description,

(c) Workplace conditions, protective equipment used, engineering

controls employed,

(d) Identification of employees performing specific work

activities,

(e) Identification of specific employee for all personal exposure

sampling or biological sampling,

(f) Description of the hazardous materials observed and/or

measured,

(g) Specification of the samples obtained and the results of

laboratory analysis.

A standard form for recording such information currently in use by

the U.S. Coast Guard, Number CG-5386(4-85), is presented in

Attachment A.

(2) Record of entry into confined spaces not intended for continuous

employee occupancy including:

(a) Workplace location,

(b) Description of the confined space,

(c) Description of the work activities,

(d) Description of the FLazards expected in the confined space,

(e) Concentrations of chemical substances measured in the confined

space including oxygen level, combustible gas concentration,

and concentration of toxic substances,

(f) Identification of the employees entering the confined space,

(g) Description of the conditions during entry ircluding protective

equipment, ventilation, monitoring, and duration of stay in

confined space.

The use of a confined space entry permit such as that pr*!sented in
Attachment B would provide the necessary information.

(3) Reports of incidents or accidents involving known or suspected

overexposures of personnel, with record of:

(a) Description of incident or accident,

(b) Worksite location and description,

(c) Work scenario description,

(d) Workplace conditions, protective equipment used, engineering

controls employed,



(e) Description of the hazardous materials observed and/or

measured,

(f) Identification of the specific individuals with known or

suspected exposures,

(g) Sampling and analysis data for all measurements including area

concentrations, personal exposure sampling, and/or biological

sampling.

An example incident report form for collection of the required

information is presented in Attachment C.



TABLE 1

GUIDELINES FOR AN INDUSTRIAL HYGIENE PROGRAM FOR WORKERS
EXPOSED TO HAZARDOUS CHEMICALS IN THE MARINE

TRANSPORTATION INDUSTRY

Recognition and Evaluation of Exposure Hazards

Recogni tion

(1) Toxic Substances
(2) Work Scenarios
(3) Workplace Lozations with Exposure Potential
(4) Routes of Potential Exposure
(5) Numbers of Workers Potentially Exposed

Evaluation

(1) Exposure Levels and Lengths of Exposure
(2) Equipment Requirements and Availability

(a) Protective gear
(b) Environmental instruments

(3) Work Practices, Procedures, and Control Measures in Use
(4) Records

Control of Exposures

Engineering Controls
Administrative Controls

(1) Hazard Communication

(a) Workplace labeling
(b) Employee information and training
(c) Work authorization permits

(2) Safe Work Practices

(a) Work scenario specific

(0) Confined spaces

- Entry permit
- Environmental monitoring requirements

(ii) Ullage Gauging
(iii) Other



Control of Exposures - Cont'd.

(b) Chemical specific practices

(1) Carcinogens (class 1)
(ii) High toxic hazards (class 2)

(3) Reporting

(a) IH audit reports

(i) Descriptive report
(ii) Concentrations and/or personal exposures measured
(iii) Data for individual medical records

(b) Confined space entry records

(i) Concentrations and/or personal exposures measured
(ii) Personnel entering confined space

(c) Incident reports

(1) Descriptive report
(,ii) Hazardous materials observed and/or measured

'(ill). Personnel involved
(iv) Concentrations and/or personal exposures measured

Personnel Protection

(1), Protective Equipment

(a) Respiratory
(b) Dermal

(2) Instrumentation: Concentration Levels

(a) Oxygen levels
(b) Flammability levels
(c) Detector tubes - tcxic levels
(d) Maintenance and calibration requirements

Train-i~ng Progjram

Hazard Education

(1) Noise

(2) Chemical Agents

(a) Modes of exposure

(i) Inhalation
(ii) Skin and mucous surfaces
(iii) Ingestion



Training Program - Cont'd.

(b) Toxic effects

(i) Acute effects - high level exoosure
(ii) Chronic effects - low level exposure
(iii) Genetic effects - carcinogenic

- mutagenic
- teratogenic

(3) Radiation

(a) Ionizing

(b) Non-ionizing

(4) Confined Space Hazards

(a) Oxygen levels
(b) Flammability levels
(c) Toxic levels

Hazard Comuunication

(1) MSoS
(2) Emergency Response Guidebook
(3) Confined Space Entry Permit
(4) Cargo Information Cards

Protective Equipment

(1) Noise
(2) Dermal
(3) Respiratory

(a) Fit testing

(4) Radiation

Detection Equipment

(1) Instruments

(a) Oxygen and flammability levels
(b) Calibration

(2) Oetectcr Tubes

(a) Toxic levels
(b) Limitations



Training Program - Cont'd.

Work Practices

(1) Confined Space Entry
(2) Ullage Gauging
(3) Other

Audit Surveys to Evaluate Exposure Control

Purpose of Audit Surveys
Action Levels

(1) Occupational Exposures

(a) Greater than ½ TLV
(b) Medical surveillance required

(2) Potential Hazard

(a) Greater than TLV - Remedial action required if toxicological

assessment confirms, existance of hazard

Survey Schedules

(1) Initial Survey

(a) Schedule all work stations
(b) Prioritize

(i) Severity of hazard
(ii) Number of workers

(2) Follow-Up Surveys

(a) TLV exceeded on initial survey

(I) Immediate remedial action if toxicological assessment

confirms existance of hazard
(ii) Immediate follow-up survey if remedial action has been

taken

(b) Greater than ½ TLV noted

(i) Follow-up survey on regularly scheduled basis - Annually

or Biannually

(c) Less than ½ TLV

(I) No schedule for follow-up
(ii) Follow-up only if additional information indicates need



Audit Surveys to Evaluate Exposure Control - Cont'd

Observations

(1) Compliance with Established Procedures
(2) Records

(a) Training
(b) Hazards communication
(c) Confined space entry records
(d) Incident reports

Measurements

(1) Noise Levels
(2) Concentrations in Confined Spaces
(3) Personal Exposure Monitoring
(4) Biological Monitoring

Evaluation and Reporting

1) Measurements and Observations
2) Action Levels Observed

(3) Follow-Up Requirements

Personnel and Laboratory Support

I H Staff Organization
Audit Survey Team

(I) In-House Teams
(2) Consultant Teams
(3) Certified Industrial Hygienists

Lafaratory Support

(1) Capabilities
(2) Locations



ATTACHMENT A

U.S. COAST GUARD INDUSTRIAL HYGIENE WORKPLACE MONITORIN( FORM



RNO ~ ____UNITED STATES COAST GUARO Page I of~ 2Paq
INDUSTRIAL HYGIENE WORKPLACE MONITORING REPORT

File($) (dieck one of more):
03 IlISO (Fill out blocks 1, 2, 3, 4) C, HMIN (Fill out block 51 (3 MIS I(Fill out block 61

FAC I. WOfksit@ Description Facility Sampled:

WLOC Worksiste (Bldg.. Shop. etc.)________________ ________________

OPl Description of Work Operation __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

WOC Workplace Conditions _____________________ ___________

P'RO Protective Equipment:

ENG Eng. Controls: _________________________________

I. Hazardous Materials In Use

P10 Product * ______Product Ciaos______

NM Product Name
CL _ _ - - - - - - - - - -

3. Sampling and Analysis Oata Atmosoheric Comeaitions

a. Sampling Data 08 Temp I* F) R. K. 1%) Wind

SNO Sample#__ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _

ST Sample.Type (P. A or 8) ________________ _______________

SLOC Sample Location

MED Collection Medium (T;F11 I _________________ ________________

OT Sample Oata (mo.do-yu I __ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _

Sample Instrument ____________________ __________________

Calibraion Oate*__________

sample Rate, (f/minI ___________________________________

TIME Sample Time imini ___________________ _________________

Sample Volum ýq_______ __________

Analysis Requested CAS =NAMZ CAS NAME

CASA 1 1 55

CAS, A 2 2 3

CAS, A 33 7 7

CA$, A j4 4 8

Sampled by Title_______________________

b. Analysis Dats:

Analytical Method (CAMP
SCP a if NIOSH Method): _________________ ___________

R1, RS Analytical Rcsults inq/M3) 1. S.

R2, R6 (I /cc) z 2.S.
R3, R7 3. 7.
R4, R8 4. 8

Date Sample Received Date ResUlts Reported TLab Report a

Analyzed By Laboratory

COM Comments- _________________________________________________

Depi. o4 Trante.. USCC-C5~.411ilt40e-. A 091



evrs of CG-5386 (Rev. 44S) UNITED STATES COAST GUARD Page 2 af 2 Paqes

INDUSTRIAL HYGIENE WORKPLACE MONITORING REPORT

RNO Report -

4. Employee Exposure Sampling Oata
EMP Name: Last. Frost, MI SS'N* Job Title, Rate Sampie Est Ego
SSN Time

RATE (h..
ESNO
FREQ

*Note: I nset an -x after the SSN to indicate a personal samiple.

5. Hazardous Materials I nwentory

PNO Product No. Product Name Product Class Fed. Stock No. Manufacturer fMaterial Loceriom'

CL
FSN __ _ I _

'ATLO _ r _ _ _

6. Hazardous Material Information Data Source Icheck one)
C CG.HMIs

PNO Product No. 0 000.HMIS
3ORCE C MFG..MSOS (OSHA FORM ZO)

NM Product Name 0 OTHER (Explain) ______________

CL Product Cyi

FSN Fed. Stock No.
FED FED Spec
ING Major CI~m. Ingreduents~ %

AMT

HAZ Hazard

PRO Protective Measures

C-15



ATTACHMENT B

EXAMPLE CONFINED SPACE ENTRY PERMIT



CONFINED SPACE ENTRY PERMIT PEtIT NO. 00001

FOR ENTRY INTO: CARGO TANKS, BALLAST TANKS, COFFERDAMS. DOU3LEg SOT-
TOMlS, FUEL OIL TANKS, WATER TANKS, LUSE OIL TANKS,
AND OTHER NORMALLY CLOSED SPACES NOT INTENDED FOR
CONTINUOUS EMPLOYEE OCCUPANCY.

VESSEL - DATE -

TIME OF PERMIT - EXPIRATION TIME (MAX. 24 HRS. ) -

CONFINED SPACE TO BE ENTERED -

DESCRIPTION OF'WORK TO BE PERFORMED -

-- ----------------- ---------

HAZARDS EXPECTED -

-- TOXIC MATERIALS -- FLAMMABLE MATERIALS

--- CORROSIVE MATERIALS --- RESIDUAL LIQUIDS

--- OXYGEN DEFICIENCY

--- OTHERS (SPECIFY)
--- ----------------------------------------- ---------

ALL QUESTIONS lUST BE ANSWERED YES NO N/A:
------------ ------------------------------------------ ...- .
1. HAVE VALVES ON PIPING TO T'4E SPACE BEING WORKED

BEEN BLANKED OR CLOSED AND LASHED TO PREVENT
ACCIDENTAL OPENING?

2. HAVE APPROPRIATE SIGNS BEEN POSTED OR TAGS ATTACHED - -

TO THE APPROPRIATE VALVES?
3. HAS THE SPACE BEEN VENTILATED?
4. HAS.. THE SPACE ATMOSPHERE BEEN GAS TESTED AND FOUND

SAFE FOR ENTRY AND SAFE FOR WORK TO BE DONE?
5. HAS FORCED VENTILATION BEEN PROVIDED FOR USE DURING

THE JOB?
6. HAS THE WORKER BEEN FITTED WITH A SAFETY HARNESS OR

SAFETY LINE?
7. DOES THE WORKER HAVE THE PROPER TOOLS FOR THE JOB*?
S. HAS A MAN BEEN ASSIGNED TO WATCH THE WORKER AND HAS

HE BEEN TOLD WHAT HE SHOULD DO IF THE WORKER GETS
INTO TROUBLE?

9. I3 THE PROPER RESCUE AND PERSONAL PROTECTION EQUIP-
MENT AVAILABLE AT THE TANK TOP?

10. HAS ADEQUATE ILLUMINATION BEEN PROVIDED?
11. HAVE THE MEN INVOLVED IN THIS JOB BEEN INFORMED OF

THE HAZARDS THAT MAY BE ENCOUNTERED?
12. HAVE THE MEN INVOLVED IN THIS JOB BEEN GIVEN

INSTRUCTIONS REGARDING THE SAFE AND EFFICIENT
METHOD OF DOING THE M--K?

13. HAVE THE MEN INVOLVED IN THIS JOB BEEN TRAINED
AND TESTED ON THE USE OF ANY NECESSARY PRO-
TECTIVE EQUIPMENT?

14.

e.-,



RESULTS OF GAS TESTING

ACOIN ACOIH USCG

CHEMICALS PREVIOUSLY TLV-TWA TLV-STEL ZIDLH SUBCHAPTER
IN THE SPACE (PPM) (PPM) (PPM) (0 OR D)

1.

2.

3.

4.

5.

6.

.7.

----------------------- --- --------- ----- - - - - - -

OXYGEN CONCENTRATION ------ % MEASUREMENT METHOD

MEASUREMENT LOCATION
---- - ---------------------------- -

COMBUSTIBLE GAS TEST %-------XLEL MEASUREMENT METHOD . ..- -

MEASUREMENT LOCATION - -------

CALIBRATION GAS ---- ---------------
------------------------------------------------------

TOXIC CONCENTRATIONS MEASURED:

CHEMICAL CONCENTRATION MEASUREMENT MEASUREMENT
MEASURED (PPM) LOCATION METHOD

1.

2.

3.

4.

5.

6.

7.



CONDITIONS FOR VAL.IDITY OF PERMIT

REQUIRED PERIODIC OR CONTINUOUS MONITORING -

VENTILATION REQUIREMENT -

PROTECTIVE EQUIPMENT

--- ARD HAT -CHEMICAL GOGGLES -HEARING PROTECTION -- GLOVES

-CHEMICAL RESISTANT CLOTHING -BREATHING APPARATUS

-SAFETY HARNESS -- SAFETY LINE -GAS TESTER

-- FIRE EXTINGUISHER -- FLASHLIGHT -- OTHER (SPECIFY)

SPECIAL INSTRUCTIONS-

I HAVE INSPECTED EACH REQUIREMENT ON THIS PERMIT AND STATE THAT THIS
WORK CAN BE DONE SAFELY AND IN COMPLIANCE WITH THE. RULES OF THE U. S.
COAST GUARD (46 CFR PARTS 30-40 AND 150-154). COMPANY POLICY, AND
THOSE OF ANY APPLICABLE LOCAL AUTHORITY.

SIGNATURE OF THE OFFICER IN CHARGE OF THIS WORK:

I HAVE READ THE ABOVE PERMIT SIONED BY THE OFFICER IN CHARGE.
(BY SIGNING THIS FORM THE WORKER INDICATES THAT HE HAS READ
AND UNDERSTANDS THE ABOVE PERMIT AND WILL ABIDE BY ITS
CONDITIONS)

SIGNATURE OF WORKER SIGNATURE OF WORKER

TIME IN- TIME OUT- TIME IN- TIME OUT-
-SIGNATURE OF WORKER -SIGNATURE OF WORKER

TIME IN- TIME OUT- TIME IN- TIME OUT-
-SIGNATURE OF WORKER -SIGNATURE OF WORKER

TIME IN- TIME OUT- TIME IN- TIME OUT-

C-19



LOG OF PERIODIC OR CONTINUOUS MONITORING

VESSEL __________ ___DATE _________

ENTRY PERMIT NUMBER -

CONFINED SPACE TO BE ENTERED-

ICHEMICAL lCONCENTRATION MEASUREMENT MEASUREMENT
TIME fMEASURED (PPM) LOCATION METHOD INITIA.

- - -- - - - - - -- - - - --.- - - - - -- - - - - - - - - - -

O -- ---- --CER- -- -- - --N-- -CHAR- ----E I-----___-_--------------_

NAMES ----------- OF--- --R-ONS-W-OSE-N-T---S-APPE---N-THIS-FOR



ATTACHMENT C

INCIDENT REPORT FORM



INCIDENT REPORT FORM

Date of Incident or Accident:
Location of Incident or Accident:

Oescription of Incident or Accident

Personal injuries:
Exposures to toxic chemicals:
Exposures to physical agents:
Damage to equipment or facilities:
Descriptive comments:

Workplace Conditions

Work scenario description:
Protective equipment used:
Engineering controls employed:

Hazardous Mnaterials observed/measured

Chemical substances ,,___ . . .. . .......______,,____ ,________

Concentrations Measured*

Individuals with Known or Suspected Exposures*

Estimated Duration
Name Title SSN of Exposures

*Attach completed copy of Form CG-5386 for ,4ocumentation of sampling
and analysis data.
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GUIDELINES FOR BIOLOGICAL MOWiTORING

Definition

Biological monitoring of exposure to industrial chemicals involves

the evaluation of the internal exposure of the organism to a chemical

agent (i.e., the internal dose) by a biological method. The term internal

exposure or internal dose may mean the amount of the chemical recently

absorbed, the amount already stored in the organism (body burden) or the

amount of the active chemical species bound to the sites of action. Three

types of measurements are usually selected to evaluate the internal dosQ:

1. The concentration of the substance in biological media, (blood,

urine, expired air, saliva, etc.);
2. The concentration of its biotransformation products

(metabolites) in biological media;

3. The determination of non-adverse biological changes that result

from reaction of the organism to exposure.

Historical Background

Elkins (1954) is considered to be among the first to advocate the

adoption of biological monitoring as an essential element of an industrial

hygiene program. His work pioneered correlations between exposure

concentrations of industrial chemicals and their concentrations in body

fluids. Later, Elkins proposed the establishment of biological threshold

limit values for chemicals in biological specimens, comparable to the

threshold limit values for substances in the industrial atmosphere

(Elkins, 1967). More recently, the American Conferencc of Governmental

Industrial Hygienists (ACGIH) has proposed the use of biological exposure

indices as warning levels of biologiral response to chemicals or the

metabolic products of chemicals in tissues, fluids, or exhaled air of

exposed workers (ACGIH, 1984).

Purpose
Biological monitoring is one element of a total environmental program

for control of industrial chemical exposure, which also includes employee

medical monitoring, environmental controls, and the monitoring of



contaminants in workroom air. The main objective of biological monitoring

of exposure is either to insure that the current or past exposure of

workers is "safen or to detect potentially excessive exposure before the

occurrence of detectable adverse health effects. It is essentially a

preventive medical activity.

Advantages of Biological Nonitoring

The greatest advantage of biological monitoring is the fact that the

biological parameter of exposure is more directly related to the adverse

health effects that one attempts to prevent than any environmental

measurement. Therefore, it may offer a better estimate of the risk than

ambient monitoring.

Biological monitoring takes into consideration absorption by routes

other than the lungs. Many industrial chemicals can enter the organism by

absorption through the skin or the gastrointestinal tract. For these

substances, measurement of atmospheric concentrations may not provide an

accurate indication of the exposure Jose.

Many physico-chemical and biological factors (particle size distribu-

tion, work load, ventilatory parameters) may affect the relationship

between the airborne concentrations of chemicals and the amounts absorbed.

by the lungs. For example, a physical load of 100 Watts doubles or

triples the respiratory uptake of trichloroethylene by comparison with the

uptake at rest. The daily uptake of xylene by volunteers exposed to the

same time-weighed averege concentration varies with the environmental

conditions (constant or peak exposures) and the work load.

Other variables may affect the relationship between airborne concen-

tration of a chemical and the amount of chemical that enters an organism

by any route. These include personal hygiene habits, smoking, individual

variations in the absorption rates of chemicals and sex diffe-ences In

absorption rates.

Non-occuoational background exposures may be expressed in the

biological level. The organism integrates the total external

(environmental and industrial) exposure to one internal load.

o-3



Factors and Limitations of Bioloqical Monitoring

Rational biological monitoring is only possible when sufficient

biochemical information has been gathered on the mechanism of action

and/or the fate (absorption, biotransformation, distribution, excretion)

of xenobiotics to which workers may be exposed. Furthermore, even when

this information is adequate to suggest a potentially useful biological

parameter, other prerequisites must be met before applying its use for the

routine monitoring of workers exposed to the chemical. These include the

determination of an acceptable level of the parameter, the variability in

the biological parameter, and potential modifications of the biological

parameter by environmental and biologicil factors (other chemicals, drugs,

diet, diseases, sex).

For many industrial chemicals, a biological parameter can be

suggested for monitoring exposure, but a meaningful biological threshold

limit cannot-yet be defined. Ideally, the permissible value of a

biological parameter should be defined on the basis of the relationship

between the changes in the biological parameter and the occurrence of

health~relevant biological effects in groups of exposed workers. This

relationship is frequently unknown.

Factors to be considered in biological monitoring include the

inherent complications associated with specimen sampling, transporting and

storage of biological specimens, and reliable and accurate laboratory

analyses. Samples should be collected at the end of the shift in which

potential exposures occur, and, in general, no later than 24 hours after

exposure.

Summary Guidelines

To evaluate internal dose, monitoring of the concentration of

substances in biological media (blood, urine, ar.d exhaled air) and the

concentration of biotransformation products (metabolites) in these

biological media should be considered as one element of a marine

occupational safety and health program. The main objectives of such

biological monitoring are to insure that the currt'nt or past exposure of

workers is safe and to detect potential excessive exposure before the

occurrence of clinically detectable adverse health effects. Because these



biological parameters are mori directly related to the potential for

adverse health effects than. any environmental measurement, they may offer

a better estimate of risk.

To augment environmental monitoring, biological monitoring of exposed

or potentially exposed workers should be considered for the following

exposure circumstances:
1. In response to known or suspected acute overexposure to a

specific mixture or single substance during an unplanned,

unexpected incident or accident;
2. To determine whether or not protective gear worn in extremely

hazardous environments adequately protects the worker from

absorption of excessive internal dose through respiratory or
dermal routes during activities in response to an accident, or

during routine, extremely hazardous operations;

3. To augment routine environmental measurements during industrial
hygiene audits of marine operations involving extremely toxic

substances such as carcinogens in work scenarios with high

potential exposure hazard.
When operating in the marine environment on a vessel or marine

terminal, the use of invasive biological sampling methods such as
vwnIpuncture is not recommended for routine operatione. Non-invasive

methods which require minimal training of both worker and staff and which
offer no inherent risk to the individual worker are more appropriate for

the marine environment. The primary non-invasive sampling media are urine

and end exhaled air.
The requirements to support biological monitoring are quite

strenuous. Included are:
1. Training of personnel to collect, prepare, store, and transmit

samples to analytical laboratories,
2. Supplies for sample collection, preparation and storage of

samples until transmittal to an analytical laboratory,

3. Collection of samples within a specified time limit from time of

exposure,

4. Preparation of samples for storage and their storage under
appropriate temperature conditions until transmittal to an

analytical laboratory,



5. Transmittal of samples to an analytical leioratory under

appropriate temperature c-nditions within a specified time limit

to minimize degradak'-n of the sample.

The costs associated with provision of these requirements may be

impractical for application to one or more of the exposure circumstakices

discussed previously.

The number of chemical substances for which biological monitoring

methods have been developed is limited by the availability of appropriate

epidemiological and toxicological data. The marine hazardous substances

and associated biological media and metabolites for which biological

monitoring methods have been developed to detect excessive internal dose

are listed in the following section. Table I presents data for bulk

liquid cargo substances. Table 2 presents data for hazardous substances

encountered in maintainance operations. The availability of pertinent

data is rapidly changing due to the results of work currently underway in

the U.S. and in Europe. As sufficient data become available for

additional hazardous marine substances, it is expected that the list will

be expanded.

REFERENCES

1. ACGIH, Threshold Limit Values for Chemical Substances and Physical
Agents in the Work Environment and Biological Exposure Indices with
Intended Changes for 1984-85, American Conference of Governmental
Industrial Hygienists, Cincinnati, 1984.

2. Baselt, R. C., Biological Monitoring Methods for Industrial
Chemicals, Biomedical Publications, Davis, California, 1980.

3. Elkins, H. B., Analyses of Biological Materials as Indices of
Exposure to Orgenic Solvents, Arch. Ind. Hyg. Occ. Med., Vol. 9, pp.
212-222, 1954.

4. Elkins, H. B., Excretory and Biological Threshold Limits, Am. Ind.
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A SELF-MAINTAINED RECORD OF POTENTIAL EXPOSURES

Background

Field personnel of the USCG performing marine inspection, pollution

response, and pollution prevention activities routinely encounter a

potential for exposures to hazardous chemicals during normal work

activities. Some of the bulk liquid cargo substances encountered in these

activities are known to be highly toxic, and 18 of the regulated cargo

substances are known or suspected carcinogens. This work environment is

recognized to be potentially hazardous and warrants medicail monitoring of

the exposed personnel.

To complement such medical monitoring, there is a need for a

systematic record of exposure information for field personnel who

routinely encounter potential exposures. At present, no routine record is

maintained for recording of exposures or exposure potential for these

personnel. This paper outlines a method for using a self-maintained log

to systematically produce information on potential exposure for

individuals. Such a record of potential exposures, made available to the

examining physician at the periodic medical examination, would provide a
significant aid in diagnosing health effects potentially related to

occupational exposures.

Method

Data Collection. For each job activity involving potential
exposure to known toxic substances, a set of information will be self-

recorded by the individual using a specially designed form. This

information will include:

(1) Date and time of job activity,

(2) Location of the job activity,

(3) Description of the operations going on during

the potential exposure,



(4) Job activity of the individual worker recording

the information,

(5) Identification of the chemical substance,

(6) Duration of the potential exposure activity, and

(7) Protective equipment utilized, if any.

An example form is shown in Figure 1.

Training Requirements

To support proper use of a self-maintained log of potential

exposures, personnel will require training regarding job activities with

potential for exposures to toxic chemical substances and information on

the toxic chemical substances to be aware of in the work environment.

Field personnel should be provided a listing of toxic chemical substances

considered important for purposes of the potential exposures log. This

listing should include all Class I (Carrinogens) and Class 2 (High Toxic

Hazard) substances and additional substances from other classes as defined

by the Medical Monitoring Program. An appropriate listing will need to be

prepared by the responsible medical or safety office.

Review. The self-maintained log of potential exposures will be

collected at intervals and reviewed by supervisory staff for completeness

and accuracy. Only work activities with potential for exposures should be

included and, only then, for activities which involve substances which

present a high toxic hazard. The supervisor will review with the employee

any changes in data collection procedures which may be needed. A record

copy of the potential exposures log will then be filed at the unit. At

intervals, a copy of each potential exposure log on file at the unit will

b1 forwarded for input to a data management system.

Data Processing. The following information from the potential

exposure log will be input for data processing: Name, title, and

identification number, date and time of potential exposure activity,

chemical substance identification, and duration of potential exposure

E-3
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activity. For each individual, a data file containing these data will be

established. Additional entries will be made to the individual's data
file as subsequent potential exposure logs are processed.

The input data will be checked for redundancy, so that data for the

same date and time are not entered more than once. At intervals, the data
contained in an individual's file for a specified time per 4 od will be

processed to produce one entry for each chemical substance. That entry
will include frequency (number of separate potential exposure episodes)

and total duration (summary of the separate durations). The time period
covered in the sunmmarized data will also be retained in the summary file

for the individual.

Output: From the data in the summary file for each individual, a
listine can be compiled for inclusion in the medical file for the

individual. The listing would include:

(1) Employee identification (name and identification number)

(2) Title
(3) Period covered

(4) Potential exposures:

Substance Frequency Duration (hrs)

Oiscussion

Use of a self-maintained potential exposure log must be restricted

to personnel who are properly trained and motivated. Improper use of the
log could generate misinformation regarding the potential exposures of a
given individual. If the individual is lax in maintaining'the record, the
log will indicate fewer episodes of potential exposure than is true.

E-5



There is also the obvious potential of the log being abused by an

individual who seeks to create evidence for later liti•jious use.

The data generated by this method are labeled "potential' exposures

because there is no specific measurement of exposures, but rather

information as to the pretnce of a given toxic chemical substance during

an activity known to involve a potential for exposure. Clearly, the data

do not indicate known exposures. Accordingly, output for inclusion in the
individual's medical file must clearly indicate that the substances listed

are those for which the individual has had potential for exposure, and in

no way describe known exposures.
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AN INDIRECT METHOD FOR ESTIATING POTENTIAL EXPOSURES
TO TANKER VESSEL CARGOS

Background

Studies conducted aboard tanker vessels to measure occupational exposures
have shown that workers can encounter significant levels of exposures to toxic

chemicals during routine work activities such as cargo loading or tank

cleaning operations. The documented concentrations of chemicals and durations

of exposures indicate a potentially hazardous work environment warranting

medical monitoring of exposed personnel.

To complement medical monitoring, there is a need for a systematic record

of exposure information for individual workers. At present, no routine record

is maintained for the purpose of recording exposures or exposure potential for

individuals. Personnel records are maintained regarding job title, work

assignment, and location assignment such as a given vessel for a given period
of time. Records arc also maintained regarding cargos loaded and unloaded.

These and other records for specific personnel and specific cargos are
maintained for purposes of ship safety, organization of work activities,

payment of correct wages, and to record the cargos received and delivered in
the process of meetinq contracted requirements.

This paper outlines a method for linking existing personnel and cargo

records to systematically produce information on potential exposures for
individual workers. Such a record of potential exposures, made available to

the examining physician at the periodic physical examination, would provide a

significant aid in diagnosing health effects potentially related to

occupationil exposures.

Appro-ach

The approach to design of an information'system which would use existing
records as input and provide potential exposure information for specific

individuals as output is based on records for each vessel in a company's

fleet. Records of activities of each vessel are maintained at shipping

company offices to record the personnel assigned to the vessel, the movements

of the vessel from port to port, and the cargos handled.
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Records of personnel assignments and records of cargo activities aboard

such vessels will be used to correlate cargos with worker history. This

correlation will be used to determine potential worker ex osure. This
potential is dependent on only two paramaeters: I) having a work assignment
which routinely brings the worker into potential contact with cargos or cargo
vapors, and 2) the loading of specific cargos aboard the vessel to which an

individual is assigned. Personnel will generally fall in o one of two

categories: 1) deck crew and officers directly involved )n cirgo transfer,
tank cleaning/tank entry activities, or other cargo related activities, and

2) otheri who do not routinely work with cargos such as workers in the ship's

galley or the engine room.

The approach will be to establish a chronological li.ting of cargos
loaded and to compile a listing of such cargos, by date, for each worker

aboard the vessel who is assigned to cargo transfer, tankicleaning/tank entry
activities, or to other activities determined by the comLny safety office to
involve potential for exposures to cargos or cargo vaporsi.

Input Requirements

Two types of records will be used for estimating potential exposures:

1) records of personnel assigned to a vessel and 2) records of cargo loaded.
Personnel Records.. For each vessel, a roster is maintained which

documents a listing of all personnel assigned to the vessel. The roster
identifies each person by name and title. The title provides information as
to the rank of the individual as well as the type of work to which the
individual is assigned. Whenever there is a change of personnel assigned to

the vessel, the roster is updated so that a current and correct roster is
maintained. Copies of the roster are maintained aboard the vessel at all

times and a copy is forwarded to the office of the shipping company whenever
there is a change in the ship's personnel.

Cargo Records. Each time a vessel loads or discharges cargo, a set of
information is duly entered into the ship's record. Included In this record

are the types and quantities of cargos transferred. For each port or terminal
visited by the vessel, a report is prepared which documents the types and

quantities for all such cargo transfers. A copy of the port or terminal
activities report is maintained aboard the vessel and i, regularly forwarded
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to the shipping company offices for processing and maintenance in the

company's record files.

The Indirect Method for Estimating Potential Exposures

The method employed to calculate potential exposures is discussed in the

following steps:

1. Port or Terminal Activity. Receipt of a port or terminal activities

report at a company's office will initiate action. For any cargo loading

activities reported in the form, a listing of the specific cargos and

quantities loaded will be prepared on a separate, specially designed form.

The date on which each loading activity occurred will also be recorded. An

example form for recording these data is shown in Figure 1.

2. Personnel Roster. For each date on which cargos were loaded aboard

a given vessel, a copy of the ship s roster of personnel in effect for that

date will be used to specify the personnel potentially exposed.

3. Personnel Titles and Cargos of Interest. The shipping company's

medical and safety offices will define the set of personnel considered to be

potentially exposed to cargos or cargo vapors in their routine work

activities. As a minimum, titles associated with deck crew and officers

directly involved with cargo transfer activities, tank cleaning/tank entry

activities, or other cargo related activities should be included. Titles of

other members of the ship's personnel may be included, at the discretion of

the shipping company's medical and safety offices.

The types of cargo that need to be recorded for potential exposures

will be listed by the shipping company's medical and safety offices. These

cargo types should include all Class 1 (Carcinogens) and Class 2 (High Toxic

Hazard) substances as defined by the Medical Monitoring Program. Other cargo

types could be included at the discretion of the shipping company's medical

and safety offices.

4. Data Entry and Reduction. Information on the record of cargos
loaded and the roster of :hip's personnel will be input to a data management

system (OMS). A file of all personnel titles and cargos of interest will be

maintained in the OMS for data selection purposes.

The input data will first be reduced to consider only personnel

titles and cargos of interest. For each individual bearing a title of
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Date:
Vessel Identification:
Terminal Identification:

Loading No. Type of Cargo Loaded Quantity Loaded (Tons)

2
3
4
5
6
7
8
g

10

Figure 1. Example Form for Record of Cargos Loaded

interest, a file will be established and data for all cargo loadings for
cargos of interest will be added to that file, sequentially, by date of
loading.

The record for each individual will then be reduced to a single

entry for each different cargo type. That entry will incluae the frequency
(number of separate loadings of the cargo type) and the total quantity

(tonnage) involved. The time period covered in the summarized data will also

be retained in the summary file for the individual.
5. Output. From the data in the summary file for each individual, a

listing can be compiled for inclusion in the medical file for the individual.
The listing would include:

(1) Worker identification (Name and Identification No.)

(2) Title
(3) Period covered

(4) Cargos loaded:
Substance Frequency Tonnage



Discussion

The method described herein is labeled "indirect* because it makes use of
vessel specific information rather than individual specific information. That
a given type of cargo was loaded during a given individual's assignment aboard
a tanker vessel does not indicate a known exposure of the individual to the
substance. However, the assignment of the individual to the vessel at the
time of the cargo loading, does constitute an exposure potential, depending on
the job assignment of the individual during the loading or during any
subsequent handling of the cargo or involvement with the cargo tank or tanks,
hoses, or other equipment which come in contact with the cargo while it is

carried aboard the vessel.
Accordingly, output which is prepared for inclusion in the individual's

medical file must clearly indicate that the substances listed are those for
wtich the individual has had potential for exposure, and in no way describe
known exposures.

F-6



APPENDIX G

Data Management System Conceptual Design

Prepared by:

R. J. Prevost, M.P.H.
L. 0. McCullough, B.S.

Southwest Research Institute
San Antorio, Texas

May 1985



DATA MANAGEMENT SYSTEM CONCEPTUAL DESIGN

Introduction

A marine occupational safety and health program (MOSHP) has been

developed to improve health and safety conditions of the marine hazardous

chemical worker. This comprehensive safety and health program is comprised of

three major elements:

(1) An industrial hygiene program to provide an active set of measures

to avoid adverse chemical exposures,

(2) A medical monitoring program to provide a safety net to monitor for

adverse health effects in the worker populations, and

(3) A data management system (OMS) to provide a record of the data

generated from both of these aforementioned programs and to provide

a means of rapid access to data files for specific data sets and

for data summaries.

This paper presents a conceptual design for the MOSHP OMS.

Input Data

Input data for the DMS will be collected by use of the 15 data forms

listed in Table I. A copy of each of these data forms is presented in

Attachment A. DMS Data Forms 1-9 are standard data forms currently used by

the USCG office of Health Services as input for the Coast Guard Occupa-

tional Health Management Information System (CGOHMIS). DMS Data Forms

10-15 have been specially designed to provide input for the MOSHP OMS.

Implementation of the MOSHP by an industrial user group would require

evoluaticn of the applicability of the information on DMS Forms 1-15 for the

specific user and preparation of a set of user-spo'cific data forms. It is

anticipated that the user specific data forms would identify the user group o"



TABLE 1. ONS DATA FORMS

DMS Standard
Form No. Form No. Description

1 SF 93 Report of Medical History
2 SF 507 Clinical Record: Continuation of SF 93 for OMMP
3 CG 5197 Occupational History
4 SF 88 Report of Medical Examination
5 SF 507 Clinical Record: Continuation of SF 88 for OMMP
6 SF 507 Clinical Record: Report on OMMP Periodic Examination
7 00 2215 Reference Audiogram (Baseline Exam)
8 00 2216 Hearing Conservation Data (Follow-up Exams)
9 CGHQ 5386 Industrial Hygiene Workplace Monitoring form

10 -- Potential Exposure Log (for individual workers)
11 Record of Cargos Loaded
12 Record of Ship's Personnel
13 Incident Report Form
14 Confined Space Entry Permit
15 Request for Industrial Hygiene Data

each of the forms with minimal revisions to the data format so as not to

require revision of the user-friendly data entry mode of the MOSHP OMS.

Approach

The approach is based on use of microcomputers to interface with the

CGOHMIS database management system currently being implemented by the

U. S. Coast Guard Office of Health Services. The CGOHMIS is itself an
adaptation of the Flow II Gemini system developed by Flow General, Inc., and

is operated by the Coast Guard through a time sharing arrangement. The

capabilities of CGOHMIS will be extended for two separate applica-
tions: one for U. S. Coast Guard operations and a second one for application

to the marine industry.

All programming will be accomplished on IBM PC microcomputers. The

programming will be considered developmental, not operational, and no changes
will be made to CGOHMIS software during this developmental work. The existing

CGOHMIS will be accessed through a airect time sharing arrangement with Flow
General, Inc. An IBM PC will be used to access .GOHMIS, enter data, and

execute CGOHMIS reports. In addition, the microcomputer will be programmed to
create augmentation files, data entry, edit, and execute reports on
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augmentation f les, merge CGOHMIS data with augmentation files, process
CGOHMIS and au mentation data, and execute reports on merged data.

Conceptual Des -n

The OMS conceptual design is discussed in four separate parts:

(1) Baseline OMS,
(2) Level I Modification - Coast Guard Application,

(3) Level 2 Modification - Industry Application, and
(4) Fur her Conceptual Development.

Baseline DMS: The baseline OMS is the CGOHMIS database management system

operated by the USCG. CGOHMIS is currently structured to handle data obtained
from OMS data dorms 1-9, as defined in Table I. Data may be retrieved from

CGOHMIS in the form of medical records and reports using Flow II Gemini

reporting capa ilities. Output reports and report formats currently available

through CGOHMI: are depicted and discussed in Reference 1. The major

components of the CGOHMIS database are illustrated in Figure 1.

MEDICAL PERSONNEL INDUSTRIAL HYGIENE
RECORDS RECORDS (Workplace and

exposure monitoring
records)

ENVIRONMENTAL AGENT/[ISEASE
AGENTS AND RELATIONSHIPS
HAZARDOUS AND
MATERIALS DESCRIPTIONS

FIGURE 1. CGOHMIS DATABASE COMPONENTS



Level 1 Modification - Coast Guard Application: Fhe Level 1 Modification

for the Coast Guard Application will augment the baseline OMS with potential

exposure information obtained from Data Form 10. Logic for processing data

extracted from OMS Form 10 and description of the output format is provided i-'

Reference 2. The Level I Modification will allow data entry, editing, and

execution of reports based on Data Form 10 information, and the merging of

these data with the Baseline DMS data during reporting.

Level 2 Modification - Industry Application: The Level 2 Modifica-

tion for the Industry Application will augment the Level I Modification with

information extracted from Data Forms 11-15.

Oata Form Description

11 Record of Cargos Loaded
12 Record of Ship's Personnel
i3 Incident Report Form
14 Confined Space Entry Permit
15 Request for Industrial Hygiene Data

Logic for processing data from Data Forms 11 and 12 and description of the

output format are provided in Reference 3. For Data Forms 13 and 14, the

following information will be extracted and formatted for reporting:

Data Form 13:

(1) Description of incident or accident,

(2) Worksite location and description,

(3) Work scenario description,

(4) Workplace conditions, protective equipment used,

engineering controls employed,

(5) Description of the hazardous materials onserved

and/or measured,



Data Form 13 (continued):

(6) Identification of the specific individuals with

known or suspected exposures, and

(7) Sampling and analysis data for all measurements,

including area concentrations, personal exposure

sampling, and/or biological sampling.

Data Form 14:

(1) Workplace location,

(2) Description of the confined space,
(3) Description of the work activities,

(4) Description of the hazards expected in the confined

space,

(5) Concentrations of chemical substances measured in the

confined space including oxygen level, combustible gas

concentration, and concentration of toxic substances,

(6) Identification of the employees entering the confined

space, and

(7) Description of the conditions during entry including

protective equipment, ventilation, monitoring, and

duration of stay in confined space.

Report formats for Data Forms 13 and 14 will include output prepared for

inclusion in the medical record file of each individual identified in the

data. The data for inclusion in the individual's medical record file will

include as much data as are available regarding:

(1) Identification of the chemical substance(s)

(2) Concentration of each chemical substance

(3) Duration of exposure(s)



For Data Form 15, the following information will be extracted and

formatted for reporting:

Data Form 15:

(1) Requestor identification

(2) Patient identification

(3) Reason for request

.(4) Information on known or suspected exposures

(5) Information requested

Information in the data file for Data Form 10 will be searched for the

information requEsted for specific chemical substance/job scenario

combinations and reported in a format suitabla for provision to a requesting

physician.

The Level 2 Modification oil! allow data entry, editing, and execution of

reports based on Data Forms 10-15 information, and the merging of these data

with the Baseline OMS data during reporting.

Further Conceptual Development

In addition to the Level 1 and Level 2 Modifications to the Baseline OMS,

a number of further enhancements will be conceptualized, but not implemented
in either hardware or software. These will include, but not be limited to,

consideration of:

(1) Pemote access to database by a physician

(2) Records on "smart card"

(3) Indexing of risk, factors

(4) Trend analysis

(5) Stand-alone, microcomputer-based DMS

Specific concepts for extending the modified DMS to include these capa-

bilities will be discussed in the DMS final documentation.



/

Implemntation

The Baseline OMS, CGOHMIS, (or a copy of it) will be used in its

implemented form. No modifications will be made to CGOHMIS. Figure 2

depicts data flow in the Baseline OMS.

MEDICAL HISTORY AND FLOW 11
PERSONNEL RECORDS CGOHMIS GEMINI

DATA FORMS 1-9

CGOHMIS MEDICAL RECORDS
AND REPORTS

FIGURE 2. BASELINE OMS

In order to establish a Baseline DMS capability, the following tasks

will be accomplished:

1. Develop familiarity with CGOHMIS

a. CGOHMIS/FLOW II Gemini database structure and

specific content

b. Remote data access for entry and reporting

2. Determine microcomputer interface capabilities

a. IBM PC interface requirements and capabilities.

b. C3 computer interface possibilities and considerations

The level 1 Modification will be implemented using an IBM PC/XT

computer interfaced with CGOHMIS as shown in Figure 3.



MEDICAL HISTORY AND FLOW II
PERSONNEL RECORDS CGOHMIS GEMINI

DATA FORMS 1-9

PERSONNEL ID PC CGOHMIS MEDICAL
POTENTIAL EXPOSURE LOG SOFTWARE RECORDS AND REPORTS

DATA FORM 10 DATA

POTENTIAL EXPOSURE
RECORDS AND REPORTS

COM8INED REPORTING OF CGOHMIS
AND POTENTIAL EXPOSURE DATA

FIGURE 3. LEVEL I MODIFICATION DATA FLOW

The IBM will be equipped to (I) interface to CGOHMIS for data entry

(if required) and retrieval using a modem for standard telephone line

co•mmunications, and (2) with a database management system (DBMS) to

support local data handling. Using the PC, standard reports can be

retrieved from CGOHMIS, Form 10 data can be collected and reported,

CGOHMIS data records can be retrieved and loaded :o the PC's DBMS, and

reports combining CGOHMIS data with For- 10 data can be produced.



Implementation of the Level 1 capability requires the following

tasks:

1. PC capability for processing Form 10, Potential Exposure Log

a. DBMS description of Form 9 and Form 10 data records

b. Data entry screens and edits for Forms 9 and 10

c. Report definitions for outputs

2. PC capability for merging Form 10 data with existing CGOHMIS

data

a. DBMS description of CGOHMIS data to be imported from

CGOHMIS to the PC's DBMS

b. Report definitions for outputs

3. Retrieval of masked (no personnel identifiers) CGOHMIS data,

Data Forms 1-8

4. Data entry and processing of trial Implementation data for

the Coast Guard

a. Form 9

b. Form 10

c. Reports of Form 9 and Form 10 data merged with data

from CGOHM[S

The Level 2 Modification will use the same hardware/software

configuration as for Level 1. As illustrated in Figure 4, remote data

entry to CGOHMIS for Data Forms 1-9 will be implemented as well as PC data

collection from Data Forms 10-15. Reports will be produced, and as for

Level 1, data from CGOHMIS can be retrieved and merged with locally

resident data for reporting.



FLOW II

.CGOHMIS *- GEMIDNI

PERSONNEL RECORDS
REMOTE ENTRY OF
DATA FORMS 1-9

TO CGOHMIS

LOCAL ENTRY OF PC CGOHMIS MEDICAL,
I ATA FORMS 10-15 SOFTWARE RECORDS AND REPORTSj

TrO PC DBMS

POTENTIAL EXPOSURE,

INCIDENT REPORTS,
CONFINED SPACE ENTRY,

INDUSTRIAL HYGIENE DATA
SUW4ARY RECORDS ANO

REPORTS

COMBINED REPORTING OF CGOHMIS
AND LOCAL DATA

FIGURE 4. LEVEL 2 MODIFICATION DATA FLOW



Implementation of the Level 2 capability requires the following

tasks:

1. Forms 1-9 data collection for industry and input to

CGOHMIS via terminal emulation.

2. Development of local OMS data collection capabilities

for Data Forms 10-15.

3. Development reporting capability fcr Form 9-Form 15 data
merged with CGOHMIS data.

4. Input and processing of sample data for industry trial
implementation.

5. Develop program for scheduling of medical examinations.

Software and Hardware Support Requirements

To support the developmental OMS design, the following commercially

available software, hardware, and supplies will be required:

Software

Database Management System - PC/FOCUS

Hardware

IBM XT with:

DOS 2.1

256K RAM

Monochrome Monitor

Monochrome Display/Prlnter Port Card

Serial Port Card
AST SIXPAC multifunction card w/384K



Computer Accessories Corp. Model P2 Power Director

Hayes Smart modem 1200 w/Smartcom [I

Printer - Okidata Mlcroline 84, 200 CPS, w/forms tractor

IOMEGA 20Mbyte Bernoulli Box

Supplies: Cartridges for IOMEGA, Printer Ribbons, Floppy Disks
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ATTACHMENT A

OMS DATA FORMS

An example of each of the 15 data forms listed

in Table I is presented In this attachment.



OMS Data Form I

SF 93 - Report of Medical History
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OMS Oata Form 2

SF 507 - Clinical Record: Continudtion of SF 93 for OMMP
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CLINICAL RECORD

Continuatlea of S. F. 93 for OMMP
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I Initial thisl box If theme harr been no chartges in thrs Have youI voi been Iola by a mredical perso that you had
M part of your work history since your last exam and go something worrong wit ort"

on to the Family History section 25 X av
26 55Heart tracing

'is'iS27 Breathing teow
29 L. OJkood taeal~Have you htaII any oiooik reated lines. or -njury' 29 LJ14TB skin test

Hav You ha to w~ear any piroteCtive Clothing or 30UL Other. ollsas. oridscate________________
equipm'enrt during your work'

4 C) 5 Hairs you 0epar1mned difficulty ioearing Y" Hais. you "We been ad~ra by a me0ica Person to take
Protectivre Clothing at equicronrant' miedicirne for:

5 Ha"e you been lini-d ir your work for health teasa.'.'
6 Have you received cciorterrsation for a work related Alroes. or 32 O blod prseu

7 3 ig 1, pesur

i7 Havre you lefat oo because 01 health laasorrw' 34 Epilos
35 Tuberculoesi

Howr you had a vwork related exp~erience which yo 36 Heart trouble

ixrirS37 C] 5 is Vow sbousarale you now pregnaent'

tihm you,~ You spou ehor tried to has. childre but haex
11 ~ ~ ~ ~ I yetlt itr 8 0 bes. howrnable to?

Marksran X ,r somw tt YES orNO box tothe *#tofan-) oftheifVs oyvaVYrs

I ollvownrg Conditionrs or diseases oriyonet of Your blood iteli~alrs (mimitoh Old an coriperticti result in 8
ftaher t forher sister gtand-Ialenfl aunt, uncle Children I has ever had 40 fif Mscarriage "f eQ how mervayA

a2[] Stilf berth' If so. how many' -

9 inr,tial thrs Co. if there hare beer, no changes. in you, famtily 4 flPremature birth' If so, how mrray.
h irstory Since your last ecute and go on to the Pnlormoat Histrr 6[[ Abnrmo'al birrir If so. hcow ntanyr
se.Cton (i. i Do youJ smoker cigarettes'

40 C i t[ I NO Did You ecear smoe~k ctqaatls'*
.r~ s. What year did you siWp

Howl marry years had you, smoked?
10 Anerirr blood dl.4ýar or bleedig tendency How thman Weks a day?
tI Asthma havfever or allergies If YES
t2 Birth defect How many years hr.e you smicilwa __

3 Cancer or rumor Howi men Clacks a day)
14 Dwiabeite isugar disasali 56 0 ., you smoota Cogans or a Dobe'
IS Eye trouble 56 L iJ f NO Did you ever sirmke Cogans or a pip)
16 Epileosy fin% or conviilsoons What year did you atop' _
17 neorr trouble or imptairment How many Years had you arrioked'
is Heart trouble, high blood Dressure or slick How tmeny ciGars or pouches a wioeek'
19 Kidney trouble if YES.
20 Lung trouble How many Years have Y'tu sImroked'
21 Some other disea~se or condition rrhi& runs in y'out How many cigars of pourches a "eet)

family How much alcohol do you usually ri ynki
1I SO. Ciieasa IrSI _______________________tLtooor. ounces Iwerweek -

93(7J[] sew. bottle. we week
Were. glatse per week

Signiature if Medical Officr

(Continure on maviserg *I&%)____________
Dare

INATIENTSi P5CNTi0FJCA7'*0k(F1 jpd o roireteifrre5 gira N-vit-lase. A#@. WP. O
0r~ 0ae tleat er lwadesisl aewifilry) e.)W ii.

IDl 0- a OIWllW@

wasaMw Flow S"1

Olt. saa.eeV COeQItroi 00 OWAit o4cee,
ore rtoo.1 i.46 "

*Ua. eewmi %"a" P." off%& @e ll"-i0e..ee4a, ets saevoiee It"r

u- 20



OMS Data Form 3

CG 5197 - Occupational History
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Rev SgoleOfCaQ-91 7(049. 11-021 __________

'SECONOARY (MOONLIGI4TINGI JOINS you mAvE OED(~JRFJ~T ATES ImOIlft)

JO8 TITLE FROM TO

N088119S &ACTIVE SPORTS (kuArs*d pvmnt. Adeh a, painting. wod~odriing. scuba diving. etc.1

WORK RELATED zxpERIENCES. COMMENT ON (Those yuuo feel mwy h'ave been hwimfid to yolff lieilliej

PAR~T 11 REI(SPIR(ATORY SYMPTOMS

Since yourI test examyination or visst to Ite doctor. fav6 ou exoormenced any of me. foflowsflq

SYMPTOM YES NO NOT SURE SYMPTOM YES NOWTSR

a. COUGH I f. EXPSCIONATION (PMiLIEGSI.

0. EVW1. STUPVY HOSE

C. C"OLLS 1. EYES GUMV41IG 0R WATE11VING

d. MUSCLE ACHES k. THRNOAT 1ORE ON GURNING

0. SHORTNES1S OF SREATH LO. OP aPETT

f. Chest oafns. achimL. t~qitnewa but"Inq Mn WFIGHT LOSS

00 YOU SMOKE CIGANETEra. CIGARS ,Icw LOL WERE You WHEN YOU) 8BEGAN TO SMOKE
ON pl-a C8GA9E7ES . CIGARS ON PIPE?

NUMSBER OP' CIGARETTES. CIGARS OR PIPEPULS SM0OHED OAOLY. GIVE 6t:ST XZTIMATZ(A Pack conidins ZV ctiadIreisi

rIGARETTES/DAY 1IGAASIDAV PIPEFULS/CAY

G-23



PRIVACY ACT STATEMENT

Uedat Tide S USC 5S2m(c)(3). the fodowma. inaoin~uti is provkWe I.. ycv whoa ..ppyi P-MOues ifommina~ to tfe U.S. Coeat

1. AUTHORIT WHICH AUTHORIZED THE SOUCITATION 01: THlE INFORMATION Occupational Sidey Act of(29 December 1970,
P. L 91-J946 91m Coop 5-2193.

2I PRINCIPAL PJURPOSE(S) FOR WHICH THE INFORMATION IS INTENDED TO OF USED): To collect and monitor occupadonal
usafty and holth bugstds expoeaue of Coag Guard civilian and military permsnel.

3. THE ROUTINE USES WHICH MAYBEI MADE OF THE INFORMATION: To provide hiwath came to .afl'ctcd personnel and to estubfish
a deta bus of foarmation for the enhanceamw *of :9w physical en~ironmcrnt

,4. D)ISCLoSURE 09 T1lE INF ORMATION IS MANUATOM V ANO)TiE tIF T ON IlIE IND)IVIDUlALS. It- ANY. Of- N01- PitVII)lN(,
ALL ON ANY PART 09'TUlE NiIJUI.STE.L INI-ONMArI'ON: fics"wI fusAtaJ nic a~io auiac, heajlth age for the indivsduoalE~a
mad &Xmai previe the senaursio or vwrIclhaae Il( calnir. iwaard. alu toa aaacionarfrl or iouhala~wia lii nlmioan

G -24



OMS Data Form 4

SF 88 - Report of Medical Examination
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Gcners) S~t' n Acdmmrurstlan
Inlteraecicy co"m. In medicii Rerords REPORT Of MEDICAL EXAM.1NATION
FPMR 101-11.906-8

1. LA31 MA&( -FIRST aNAM MICOLL "A144Ja GaAI0 LA" CONSOP~fO am Suwo L I 1OWKCATWO 011.

4 14OMCA000FSS (Numilor~ rA~. j~t of 471,, *ISIr. S9taf Gd IIPC1611# 5 PUPO OFC%6AM. DATE Oi EXAUUINAY

7. 4. RAC it. TOTL Tf~ffiGOWANNI(IWT 5RAVCA Is. AGENCY t INZV~lUN

1,DAY(o 0041114 PL.ACE OF ImaTI IA. RAISE. MILTOSO MA SO MILXT Of Kill

11. EXAMIMIUG FACILITY 00 XANIMR. AMCAO LOMI OVUKI mUooomro

11. MAY10 OSECAT TIME I1 Tills CAfICITY 174so ..AsSIX Mt 0CNTI4

CLINICAL EVALUATION NOrELS (O06at,.A. Goet A.G*,.obmty a. dolsed Kewt. p.EI.not te~m mun,
4

., ba.Ioro *.eA

(C7 .oI .m~h ten.,r .pg,S,,mt. c.t. IUSMON. Carbr,'A f otre ~*@G 7 n ,..de~nI...ai ary

16 NKAD rAe! NICKI ANO %ALP

21 uOUYM MAO ?.OO*7

22 E.051ML elf ~ "A

23 otusiS W-1

24 (ICS GEMP* "*0-'1 '"

26 9IJvIs kqu.,.d..~~

27 OCULA4 m0110T'

30 AsCILAN SySTEud I~i.ot.

32 O.".a .. to *rcs,.. A-..*. .,

33 r..cur't s~sn-.

34 u SSE

A SPIrit OT.(M USC,,I.OSA(LE'*L

39 DIMTtfI4I.C. YAl&RS SCAWN TATTOOS$

do SKI. CATC

III(,DOIOG~c .

44 DWMAr. PIt.-. pp,,, i.N., ,rp .,Ao.r, 4.4- -'4- -.,,d I ....* ...t h ( MARKSAN MAOOTCA 0 DENTAL
DEFECTS AMSO OrSEASIES

*, fl.,.i.,,- *,

G - I.

H 32 31 V 26 at 27 a 24 L' 22 2 0 19 1s . 11 F I_______________________________
T T'

15. UNINALY"J A SPICIFIC GAA.'IIY 44. crlqST x PAYf Piaee dort, Ama lamlor Gd tutudt)

1. ALU- 0 NIgC~nCOMq

C SUGAR

A?. UR0OLOGY 3.sptcrt( test ofel Gad ,t"lfl) 41. (K4 40. KDOO T Y PC O MCll O x QTPESTS7
FAcTom

I6 I
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bMS Oat4 Form 5

SF 507 - Clinical Record: Conttnuaton of SF 88 for O#94P
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U8aandsto Vmm SW

CLINICAL RECORD ifw n r8 frO Mcontkwatlen f S. F. foO M
(S ,h.. a I.b(sowe'y typet...~fo. data)

Pumnr uc~m (Sign ado dago) E6ectfocard-ogvam

sv sC 4 Svc i 25 '5%

I~ sd VC 0 s0

SU o"'. r-a~ ToC-.q SGPIALI'

He-Stolqa

"-66 0 t MC

.cizilMczi
Uli Ci$

.1 .01

x Soec,. Lit Stud"q

S.gmatut. of Meq1'csi Ofl'ce.

oate

PATICIEY i(f4*rPsCA~tlkýF0 .i,,** j**N*.e@ 4E AW.WAO Po
*.,ddp . . dame A...falw .. o?
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Immwndau4 fuorme

OMMP Periodic Examination
CLINICAL RECORD or

Centkuation Of S. F.
(Sm.,h.e m. o wu iroise ( ers Vp eixa f-e.io or 44t.3

(Sdn anu do#)

Age Black Sot"g
Blood Pressuoe

Sex FraeMale 7.i;anic SittiNg
Pule.

Height Inches American Indian
or Alaska Native

We'ght Pounds Asian or
_Pactlc Islander

% Body Fat Ctherf Including
(Military Onlyl Caucasian

Distant Vision Refract•on Near VionEijM 20' Corrected to 20, By S. CX 20' Crrected to 20/ By

[..ah 20' Corrected to 20 By S Cx 20" Corrected to 20 By

Note,,

Summary of Defects and Diagnoses

Signature of Examiner Signature t; Reviewing Officer or Approving Authtority

Date Date

PATICP4YS tooYfC~~ F.~per~r. r.we. ~i*. *'f- "iT A""

NMI onEeW.I, Z•Ai r1A1, JrI fee.D

.4106e Co~i-Ta 00ef•S 0 40•cat. ""
fIP' @o u Uu1tlP . - l

""., ". .. a"
*W.& 660'." 00"~ M-uwim G -31 s Nlt



DMS Data Form 7

DO 2215 - Reference Audiogram (Baseline)
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-- ~~~REFERENCE AUOIOGRAM r i~ ,
A-ARMY W-mAAINI CoonS A-R090jjA" 6-06Ai601Aj GUANO

U-#EAVY ~t-0N 000 AIM.SV V-AhmWm I-O1THE
F-A.0R FORCE___________________ _____

PERSONAL DATA
A# U#M A&-.SIA t"TIAL

SaxA~ D~rg Of 611IRTH PAT GRAO11, GMA04L QVI.1 6 Al0... 1 c OTY

MAikLlNG AOORgW Of M"00eIONMI

LOCATION-DI.AC9 Of WORK MA ORcmMsilO OT 4

AU04ONCTRY

C~~~ ~ ".RFEEC ETOLSE PRIOR TO INITIAL OUT Ti #INAZAROOtA NO"~ LAMA&
2. mEECE ETAULIOE F OLLOW41N0GEXPOSURE I" 04OISE OUTIES

"2AFERIENCE I'llISTAGLISMEO AFT104 POILLOWUP PROGRAM

HEARING TNRUISI4OL LIVELS Of 1151 0REOUG,#CjIES pNE An&l 12 ________

'LEFT EAP RIGHT SAN

mme so= 2000 4000 eeoc Noa ami 3cm Aec

OATE OF AUO.OGRAM ~~~~~OAT OF WEEKML1M.A OR IC R MUI 1TM FTb

WO T1r asi~ 1-04 2 I -YES

LeAr AV MEk-FIRST NAMI-MIOCLE INITIAL TsNAINING NlTtO SERVICE OUTY Q FFPICE SYtA6OL

CER' :1OCCUPATION coot

AUDIOME TER

TYEMOOG L jMA#VUF ACT UR NGIIMSEý 4 LAST IFLECTRO0ACOUSTIC CAL$41

1APPL ERIC UTY ISUEDV SIEN&jLG CSa 0C.WtW~ 9OFVSTM6O

DD 4M OMDG~fUSSSI - 0~2 1 S/NS O1O'- 411 LOOM15
A-EA0 CANL CAP -xG-33I



OMS Data Form 8

00 2216 - Heiring Conservation Data (follow-up)
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*' HEARING CONURVA1OIV" IIJAIF I A

00D COMPONENT AAY .NIECPSSENVICE COMPFONENT N1GLN0NTOA UN
f44IAVY IlOTHIA 000 ACTIV IT IlVIEV -OTHEAD ~~F AIM FOC -7

SSN LAST NAME-01INET NAUAE-UIDOLE INI4TIAL SEA &AL

I- 
A Im, I I If1 

dewJCC P T ON C D

LOCATION-PLACE OF WORK MAJON4 COMMAND OUTv PHONE

AUD4IIOMETAY

PURPOSE 1-90 DAY 2-ANNUAL 2-TENMImiNATION 4-OTHEN0

AUOIOM41 RIC DATA - . LEFT MIGHT

mUNN e ANSI S3 6 fSo oo 100001 3000 000 6000j 600 I1000 2000 3000 4000 6000

DATE r @t e

DATE I "r, FT dly
TMPIESI-40L SHIFT

4.No .9mf~s" J"` l s~tS o-@ 0 Vli~dstod by No~4ltify suarvea~r

5.,. c e n lA stlu rvss toI d uly * O r.q In ft ee .IY N r c ' d S" iST * o l w P @ I da.. N I. a llow m on m.t E Yir
2 Ye IISTS) 20d@ orE w

0 
PoNtosi I" 12 Mo. a Send cooy to regstsry YES N auts no,,. free

NAME OP E1CAMINEN amlda. ,'Ful. miD T ONAPING ISSN Ist FVICE uy OCSMO
CEAT No. IF OCCUPATION4 CootE

TYPE I-e,. #AOOkL 4APIUfACTUNENM 51ENIAL NO. LAST ELECTICACOUSTiCE 24efft-reord~nig (switoI CALlS CATE Y v~qnttId

FOLLO0WUP NO I MAlom~m I a hours nob. 4...

AUDIOMETNMI C DATA - - LEFT M--- IGHT-
NOE ANSI S3.6 300 1000 2000 3000 4000 6000 500 1000 2000 1000 4000 6000

CURRENT AUDIOGNtA#

EPIENEENCE AUDIOGNAM
D ATE a V7, I 1 I d
THRESNOLD SHIFT 1 7~

.. 004wq - Serv..'

NE A00 . N~e S" I 536oitoIAf ST 0 deooo 2b0 lo.oo 4000 600 00 ¶00 20 . 00 00 6

NEVIEWIED04 &S VALDATED DUTY SEVC UY ATVN I S1 j~ O jCY
NOCCUPATION CODE

E] 21Tý'; -,d- 22 .16 CA/N 0102-LT' 002-26T
FOLOUPNO2 0hol i"Oto 4cvFG-3u5No



OMS Qata Form 9

CGHQ 5386 - Industrial Hygiene Workplace Monitoring Room
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0 Report 4 UNI I tI:it ^I c.a J#.j.,•I .. ,
INDUSTRIAL HYGIENE WORKPLACE MONITORING REPORT

File(s) (check one or more):
0 IHSD IFill out blocks 1. 2, 3,4) 0 HMIN (Fill out block 5) 0 HMIS (Fill out block 6)

.C 1. Worksit Description Facility Sampled:

C Worksita (Bldg., Shop, etc.)

'S Description of Work Operation

C Workplace Conditions

O Protective Equipment: ____

G Eng, Controls: -

2. Hazardous Materials In Use

0 Product # Product Class __,_.......

%4 Product Name
L _ .

3. Sampling and Analysis Data Atmospheric Conditions
a. Sampling Data 08 Terrp (a F) R. H. (%) Wind

Sample #
T Sample Type (P, A or B) ,

C Sample Location

0 Colletion Medium (T;:F~l 1
T Sample Data (mo.da-yr)'

Sample Instrument
Calibration Date
Sam ple Rate (Q/min) . ... ............ .._____

E Sample Time (min) ' " .... . ... .....

Sample Volume (I)
Analysis Requested CAS NAME CAS = NAME

S1 1 5 5
A 2 2 6 6
S3 3 7 7
A 4 4 88

Sampled by_ Title

b. Analysis Data:

Analytical Method (CAM)
SCP 4 if NIOSH Method):

Analytical Results (mg/M3) 1.
3 I/cc) f% 1 2. *6

7 3. 7.

S4. 8.

Date Sarple Received Date Results Reported Lab Report

Analyzed By Laboratory

Comments:

Dept. of Transp., USCG-CG-5386 (Rev. 4-85) G-37 SN 7530-01-GF3-1640 '



Reverse of CG.$386 (Rev. 4-45) UNITED STATES COAST GUARD Page 2 of 2 Pages

INDUSTRIAL HYGIENE WORKPLACE MONITORING REPORT

RNO Report #

4. Employee Exposure Sampling Data
EMP Name: Last, First, MI SSN* Job Title, Rate Sample * Est. Exp.
SSN Time

RATE (hr/wk)
ESNO ( ) _ _ _ _

FRE-

__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ( ) __ __ __ __

"Note: Insert an "x" after the SSN to indicate a personal samplie.

5. Hazardous Materials Inventory

PNO Product No. Product Name Product Class Fed. Stock No. Manufacturer Material Location
NM

CL ..

FSN
MFG

MATLO

6. Hazardoais Materials Information Data Source (check one)
0 CG-HMIS

PNO Product No. 0 0O0-HMIS
SORCE 0 MFG.-MSDS (OSHA FORM'20)

NM Product Name 0 OTHER (Explain)

CL Product Class

FSN Fed. Stock No.
FED FED Spec
ING Major Chem. Ingrdelents (%)

AMT

HAZ Hazard

PRO Protective Measures

G-ý38
,'



OMS Oata Form 10

Potential Exposure Log
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OMS Data Form 11

Record of Cargos Loaded

G-41



RECORD OF CARGOS LOADED
OMS FORM 11

Vessei Identification:

Date Port/Terminal Identification Type of Cargo Loaded Quantity (tons)

G-42 ,, , ,

________________________________ I

___________________________________________________________ __________________________......___________

____ ____ ___ ____ 4 _ __i

_____________________________________________________________________ _______________________________

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I. _ _ _ _ _ _

G-42



OMS Data Form 12

Record of Ship's Personnel
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RECORD OF SHIP'S PERSONNEL
OMS FORM 12

Oate:

Vessel Identification:

Name }.Title I.O. Number

G -44



OMS Oata Form 13

Incident Report Form

G-45



INCIDENT REPORT FORM
ODS FORM 13

Date of Incident or Accident:
Location of Incident or Accident:

Description of Incident or Accident

Personal injuries:
Exposures to toxic chemicals:
Exposures to physical agents:
Damage to equipment qr facilities:
Descriptive comments:

Workplace Conditions

Work scenario description:
Protective equipment used:
Engineering controls employed:

Hazardous materials observed/measured

Chemical substances

Concentrations Measured*

Individuals with Known or Suspected Exposures*

Estimated Ouration

Name Title SSN of Exposures

*Attach coivleted copy of DMS Form 9 (Form CG 5386) for documentation of
sampling and analysis data.

G-46



DmS Oata Form 14

Confined Space Entry Permit
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CONFINED SPACE ENTRY PERMIT PERMIT NO. 00001

FOR ENTRY INTO: CARGO TAIKS, BALLAST TANKS, COFFERDAMS, DOUBLE BOT-
TOMlS, FUEL OIL TANKS, WATER TANKS. LUBE OIL TANS,
AND OTHER NORMALLY CLOSED SPACES NOT INTENDED FOR
CONTINUOUS EMPLOYEE OCCUPANCY.

VESSEL - DATE -

TIME OF PERMIT - EXPIRATION TIME (MAX. 24 HRS. ) -

----------------- ------------------------------ ----

CONFINED SPACE TO BE ENTERED -
- -- ------------------------------------ -------------

DESCRIPTION OF WORK TO BE PERFORMED -

--------------------- - ---- ---- - ---------------- ----

HAZARDS EXPECTED -

--- TOXIC MATERIALS --- FLAMMABLE MATERIALS

--- CORROSIVE MATERIALS ---- RESIDUAL LIQUIDS

--- OXYGEN DEFICIENCY

--- OTHERS (SPECIFY)

ALL GUESTIONS MUST BE ANSWERED YES NO N/A,

I. HAVE VALVES ON PIPING TO THE SPACE BEING WORKED
BEEN BLANKED OR CLOSED AND LASHED TO PREVENT
ACCIDENTAL OPENrING

2. HAVE APPROPWIATE flGs BEEN POSTED QR TAGS ATTACHED
TO Tk.,E APPROPRIATE VALVES?

"3. HAS THE SPACE BEEN VENT ILATED"
4. HAS THE SPACE ATMOSPHERE BEEN GAS TESTED AND FOUND

SAFE FOR ENTRY AND SAFE FOR WORK TO BE DONE"E
5. HAS FORCED VENTILATION BEEN PROVIDED FOR USE DURING

THE JOB")
6. HAS THE WORKER BEEN FITTED WITH A SAFETY HARNESS OR

SAFETY LINE'
7. DOES THE WORKER HAVE THE PROPER TOOLS FOR TE JOB')
S. HAS A MAN BEEN ASSIGNED TO WATCH THE WORKER AND "HW-

HE BEEN TOLD WHAT HE SHOULD DO IF THE WORKER (JETS
INTO TRCOULE?-

9 IS THE PROPER RESCUE AND PERSONAL PIOTECTION EQUIP-
MENT AVAILAILE AT THE TAMK TOP->

10, "•E0UATg ILLUMINATION BEEN PROVIDED'
It. HAVE THE MEN INVOLVED IN THI1 J02 BEEN INFORMED OF

THE HAZARDS THAT MdY BE ENCOUNTERED?
12 HAVE THE MEN INVOLVED IN THIS JOS BEEN GIVEN

INSTRUCTIONS REGARDING THE SAFE AND EFFICIENT
METHOD OF DOINI THE WOR?

13. HAVE THE MEN INVOLVED IN THIS JOB SEEN TRAINED
tAD TESTED ON THE UVE OF ANY NECESSARY PRO-
TECTIVE EQUIPMENT1

14



RESULTS OF GAS TESTING

ACGI I ACOIH USCo

CHEMICALS PREVIOUSLY TLV-',fA TLV-STEL IDLU SUBCHAPTER

IN THE SPACE (PPM) (PPM) (PPM) (0 OR D)

2.

3.

4.

6.

7.

-- - ------------------- e--------- - - -

OXYGEN CONCENTRATION --------- % MEASUREMENT METHOD

MEASUREMENT LOCATION
- ---------------------------- ------

COMBUSTIBLE GAS TEST ------- XLEL MEASUREMENT METHOD

MEASUREMENT LOCATION -----------

CALIBRATION GAS .. . . . . . . . . ...-.-... .

TOXIC CONCENTRATIONS MEASURED:

CHEM I CAL CONCENTRAT ION MEASUPEMENT MEASUREMENT
MEASURED (PPM) LOCATION METHOD

2.

3.

4

7.

G- 49



CONDITIONS FOR VALIDITY OF PERMIT

REQJIRED PERIODIC OR CONTINJQJS MONITORING -

VENTILATION REOUIR N -

PROTECTIVE EQUIPMENT

-HR~D HAT -- CHEMICAL GOGGLES -HEARING PROTECTION -- GLOVES

-CHEMICAL RESISTANT CLOTHING -BREATHINO APPARATUS

-SAFETY HARNIESS -- SAFETY LINE -- AS TESTER

-- FIRE E "INGUISHER �--FLASHLIGHT -- OTHER (SPECIFY)

SPECIAL INSTRUCTIONS-

- --- --- ---- - - - - -

I HAVE INSPECTED EACH REGUIREMENT ON TH;S PERMIT AND STATE THAT THIS
WORK CAN BE DOWE SAFELY AND IN COMPLIANCE WITH THE RULES OF THE U. S.
COAST GUARD (46 CFR PARTS 30-40 AND 150-154), COMPANY POLICY, AND
THOSE OF ANY APPLICABLE LOCAL AUTHORITY.

SIGNATURE OF THE OFFICER IN CHARGE OF THIS WORK:

-----------------------------

-------------------------- ------- ---------------------

I HAVE READ THE ABOVE PERMIT SIGNED BY THE OFFICER IN CHARGE.
(BY SIGNING THIS FORM THE WORKER INDICATES THAT HE HAS READ
AND UNDERSTANDS THE ABOVE PERMIT AND WILL ABIDE BY ITS
CONDITIONS)

-------------------------------------------------- ------------
SIGNATURE OF WORKER SIGNATURE OF WORKER

"TIME L14- TIM OUT- TIME IN- TIM OUT-
-SIGNATU1E CF WORKER -SIGNIATURE OF WORKER

------------ --------------------

TIME IN- TIM OUT- TIME IN- TIME OUT-
-SIGNATURE OF WORAER -SIGNATURE OF WORKER

TIME IN- TIME OUT- TIME. IN- TIME OUT-

G--- 0



LOQ OF PERIODIC OR CONTINUOUS MONITORING

VESSEL ________________________ DATE ________________

ENTRY PERMIT NUMBER ______________________

CONFINED SPACE TO BE ENTERED -

-------------------------------------

CHEMICAL CONCENTRATION MEASUREMENT MEASUREMENT
TIME MEAS�JRED (PPM) LOCATIOI METHOD INITIAL

--------------------------------------------------------------------.----

----------------- *.--------------------

-------------------------------------

-------------------------------------
1

---------------------------------

Iii 4.-I--------------
OFFICER IN CMAR(�E ________________________________

NAJ¶ES OF PERSONS W4OSE INITIALS APPEAR ON THIS FORM
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OMS Data Form 15

Request for Industrial Hygiene Data
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REQUEST FOR INDUSTRIAL HYGIENE DATA
OMS FORM 15

Requestor Identification

Name:

Title:

Organization:

Address:

Telephone No.:

Patient Identification

Name:

Title:

Identification Number:

Organization:

Current Assignment Location:

Reason for Request

Acute Exposure Episode:

Chronic Exposure Potential:

Symptoms:

Special Comments:

Descriptive Information on Acute or Chronic Exposures:

Workplace:

Date(s) and Time(s):

Exposure Conditions:

Job Activity:

Information Requested

Chemical Substance(s):

Job Scenario(s):

G-53
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APPENOIX H

Medical Monitoring Program Flow Chart

Prepared by

R. J. Prevost, M.P.H.
J. C. Buckingham,.B.S.

Southwest Research Institute
San Antonio, Texas

April 1985
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MEDICAL MONITORING PROGRAM FLOW CHART

A flow chart which depicts the sequence of events in the MMMP is

presented in this appendix. Each block in the flow chart reprnsent5 an event

or specific type of information and is identified by a number. A brief

description of the event or information represented by each block is provided

in a numbered listing that corresponds to thJ numaered blocks and follows the

completion of the flow chart.

H-2
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GENERIC MEDICAL MONITORING PROGRAM FLOW CHART

Establish Occu-
pational Safety
and Health Medi-

cal Monitoring
Program Staff

3 MM Program

USCG S Medical Monitoring
Reconluenda ti ons Plan Support
and Guidelines Informationfor Medical I.• from DMS

Monitoring J Establish '

an Implement
Medical

Monitoring

Plan

67

Uodate MM Plan Transfer
Necessary Plan

Inforr iation

Collect Data for
Oeter'nination
of Potential
Exoosures

Determwe PoopntIIl
Exposures and Provide
Potential Exiosure

jata to DMS I

Iw
Swait for

Exam
Cue

Pecei ye
Non-Routine Exam Cue Eyam Cue

Exam Cue and Analyze from ,MS
Requ i r.en ts

AA
H 3



GENERIC MEDICAL MONITORING PROGRAM FLOW CHART (CONTINUED)

AA

14

Collect Medical
Support Data

From DMS

l1 6., 15 21

MM PStaff 1
I Sheul Employee Cue Employee

SeExam for Will Schedule to Schedule
Employee S Exam

_______________. 22--17 2

Inform'Employee Provide Employee
About Exam With Support

Appointment Specifics Information on
and Pre-exam Physicians and
Requi rements Pre-exam, Reft i remen ts

1823,

Medical fhs c a rom Employee on
Support IExam Appointment

tg •Employee 

24 'SSupply Medical •pve

Support Data EpQYeWoGt

Employee Supplies 2
Medical Swooort •ISpl eia

Data to Physician , suppoly M dia l

- • ~Exam With medical |
SSupport Information1
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GENERIC MEDICAL MONITORING PROGRAM FLOW CHART (CONTINUED)

8B

27 28

Physician Develops
Selected Occupaticnal Exam Plan Based on

Health Physician Support Information

and Protocol

i2g9 30

29 Physicia Informs
Physician Performs Employee About

Medical Examination Exam Results,

Imp- if Critlc3l31 32_ i

SSelected Clinical Analyze Biologica

JSupport Laboratory Samples

33 34
Physician Evaluates Physician Consultati,)j
Results of Medical - With MM About Exam

Examination Results, if Criltic<4

'35

PhysicianDeides N
i•f Ad,•iticnal8

Information 

is

Ye"

36 e

Physician Poquests
Additional Medical
Supoert, Infor-ation

Peceive Request
rrom PhysiCian

for Furthier
Inforr-.ation

cc



GENERIC MEDICAL MONITORING PROGRAM FLOW CHART (CONTINUED)

cc

38

Collect
Requested

Information
from DMS

39 Ssupply

Requested
Information

,to Physician

40 zzr,

Requested
Info,"mation
Received by
Physician

,41 Physician

Reevaluates
Results of

Medical
Examination

hysicin
Reports

Results to
MIP Staff

S Transmit

Medical Data
to *he DMS

Examine

M4edical
Results



GENERIC MEJICAL MONITORING PROGRAM FLOW CHART (CONCLUDED)

DD

54454•J•Dec ide

S~Employee

46484

ReeaminationChange in
WorWNecessary Z ork

usualStatus

49

Set Up
Reexamination

Cue

Trar.smi t
Emp i oyee

'ji s{osit ion

Ir f 'rmat ion
*' MS

Inform
Emv i oyee
of Exam

Res u Its
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GENERIC MEDICAL MONITORING PROGRAM*

1. Establish Occupational Safety and Health Medical Monitoring Staff

o Corporate policy statement/corporate colmitment to OSH program
o Director - organization wide
o Remaining Staff - depth of staff is a function of degree of in-house

involement, size is a function of company
o Resident or consultant M.D.

2. GSH MM Program Staff Qualifications and Background

o Background in occupational health, public health, industrial hygiene
o Knowledgeable of toxic substances
o Knowledgeable of work scenarios and work practices
o M.D. support with occupational health and knowledge of industrial

toxicology
0 Hazard communication methods

3. USCG Recomendations and Guidelines for MM

o Regulations or NVC
o 7223 Final Report

o Work scenarios
o MM program design
o Implementation

4. Medtctl Monitoring Plan Support Information from CMS

0 Potential physician/clinic support
o Information on hazardous subitances
0 Personnel Information (assignments, job title, training)
0 Workplace information
0 Incident reports

5. Establish and implement MM Plan

o MM consultant MO as necessary
o Frequency of medical examinations
o Medical protocol and guidelines
o Personnel covered
o Physician support (medical examination)
o Hazardous substance classification
o Criteria and procedures for determination of potential exposure data
o Implement M plan established

*Numbers correspond to numbered blocks'on the Generic Medical Monitoring
Program Flow Chart (3/1/85).
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GENERIC MEDICAL MONITORING PROGRAM (CONTINUED)

6. Update MM Plan Based on New Information

o Perso.inel changes
o Physician changes
o Changes in protocol, frequency, or guidelines
o Chances in hazardous substances list or classification

7. Transfer Plan Inform4tion to DMS

o Logic for cueing medical exams
o Specification of personnel covered
o General medical-monitoring strategy

8. Collect Data for Determination of Potential Exposures

o Protocol defined in MM plan
o initiate collection for all personnel covered
0 Continue collection as long as Individual is enrolled in MM program

9. Determine Potential Exposures and 'rovide Potential Exposure Data to DMS

10. Halt for Exam Cue

11. Non-Routine Exam Cue

o Incident repor*
o Emplcyee request
o MM staff decision
o Sickness related to duty

12. Exam Cue from DMS

0 Standard frequency
o Follow-jp exdm

13. 'Receive Exam Cue/Analyze Requirements

14. Collect Medical Support Data from OMS

o Work history
o Exposure history

o Measured exposures, if any
o Reported exposure episodes/incident reports
o Record of potential exposures - identification of the toxic

substances the individual has potentially contacted in work
activities

o Medical history
0 Employee specific data
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GENERIC MEDICAL MONITORING PROGRAM (CONTINUED)

15. Who Will Schedule Exam?
o MMP staff

o Employee

16. MMP Staff Schedules Exam for Employee

o Specific physician/clinic/location
o Appointment established

17. Inform Employee About Exam Appointment and Pre-Exam Requirements

o Physlcian/ciinic/locatlon
o Appointment schedule
o Requirements for fasting for necessary lab Lasts
o Requirements for abstinence from ETON or prescription medications
o Expected length of time required for exam

18. Who Gets Medical Support Data?

o Physician or employee

19. Supply Medical Support Data to Employee

o Prior to exam appointment date

20. Employee Supplies Medical Support Data to Physician

o At time of medical examination

21. Cue Employee to Schedule Exam

o Need for exam called to attention of employee
o Deadline indicated for accomplishment of exam

22. Provide Employee with Support Information on Physicians and Pre-exam
Requirements

o Physicians or clinics recommended
o Locations/availability
o Requirements for fasting for necessary lab tests
o Requirements for abstinence from ETON4 or prescription medications
o Expected length of time requi-.ed for exam

23. ;ý_ceive Information from Employee on Exam Appointment

c Specific physician/clinic/location
c. Appointment date and time
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GENERIC MEDiCAL MONITORING PROGRAM (CONTINUED)

24. Who Gets Medical Support Data?

o Physician or employee

25. Supply Medical Support Data to Physician

o Previously established exam appointment confirmed
o Package received by physician's office p-ior to appointment date

26. Cue to Perform Exam with Medical Support Informaticn

o Received by physician

27. Selected Occupational Health Physician

o Authorized/approved by MMP staff
o Meets minimum qualifications prescribed by MMP guidelines

28. Physician Develops Exam Plan

o Fee MMP protocol and guidelines
o Based on support information

29. Physician Performs Medical Examination

o Per exam plan (Item 28)
o Standard MMP forms used to collect and record all information
o Biological samples collected for laboratory analysis

30. Physician Informs Employee About Exam Results, If Critical

o Physician recommends immediate course of action to deal with
critical need

31. Selected Clinical Support Laboratory

o Qualified/certified to perform required sample analyses

32. Analyze Biological Samples

o Samples analyzed per physician instructions
o Results reported to physician

33. Physician Evaluates qesults of Medical Examination

o Determines if c-itical situation exists needing specific, immediate
follow-up

34. Physician Consultation with MMP Staff About Exam Results, If Critical
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GENERIC MEDICAL MONITORING PROGRAM (CONTINUED)

35. Physician Decides if Additional Information is Necessary

o IH data for similar work activities

o Other data omitted from original data package

36. Physician Requests Additional Medical Support Information

o Request sent to MMP staff

37. Receive Request from Physician for Further Information

38. Collect Requested Information from DMS

39. Supply Requested Information to Physician

40. Requested Information Received by Physician

41. Physician Reevaluates Results of Medical Examination

42. Physician Reports Results to MMP

o Use of standard information forms

43. Transmit Medical Data to DMS'

o Data from standard forms reduced for DMS input
o Reduced data input to DMS

44. Examine Medical Results

o MMP staff reviews physician findings
o Use of SHE-O, if applicable, to screen results

45. Decide Employee Disposition

o Decisions made by MM staff/personnel department

46. Back to Work as Usual

o Fit for duty

47. Change in Work Status

o Restricted work assignment to reduce cr eliminate specific
occupational exposures

o Temporary not-fit-for-duty status
o Permanent not-fit-for-duty status
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GENERIC MEDICAL MONITORING PROGRAM (CONCLUDED)

48. Reexamination Necessary

o Follow-up examination prescribed by examining physician
o MMP staff requires reexamination

49. Set Up Reexamination Cue

o Determine schedule for reexamination

50. Transmit Employee Disposition Information to OMS

51. Inform Employee of Exam Results

o Health status
o Diagnoses
o, Abnormal lab results
o Recommended changes in work status
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